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All-Steel Ball Bearing, Carriers 


ALL-STEEL—No other construction offers 
the great strength with the comparative 





light weight of the all-steel design. The The “SA Belt Converers” Cotslen 
a pS . . . No. 26 is a handbook of valuable in- 
S-A Steel Unit 1S practically indestructible. formation concerning the latest’ ma- 
. chinery equipment for belt conveyors. 
The steel tubing rolls have a smooth surface Illustrations, descriptions and tabular 


matter are available for quick refer- 


for contact with the belt. one. 


BALL BEARING—To reduce friction = 
the ball bearing gives the best results. Each 
unit has two ball bearings, each one having 
far greater load carrying capacity than is ever 
required in conveyor service. The smooth, S-A Unit Carrier—Patented 
easy-turning rolls mean long belt life. 


Send for Your Copy. 


Stephens-Adamson Mfg. Co. 


Aurora, Illinois 


Engineering and Mining Journal-Press Vol. 113, No. 20 












EE 





ENGINEERING & MINING 


T. A. RICKARD 
Contributing Editor 


J F. E. WORMSER 
F A. W. ALLEN 
| A. B. PARSONS 
Assistant Editors 





G. J. YOUNG, Western Editor 

D. E. A. CHARLTON, Managing Editor ‘ BENJAMIN L. MILLER 

A. H. HUBBELL, News Editor J. E. SPURR, Editor ROBERT M. HAIG 

E. H. ROBIE, Metallurgical Editor Special Consulting Editors 
Volume 113 New York, May 20, 1922 Number 20 





Electric Activity of Sulphide Oxidation 


N OUR ISSUE of April 22, G. N. Libby wrote 

upon the theme that certain mineral sulphides are 

a possible source of commercial electrical energy, 
since in the process of their oxidation much energy is 
released. This, he showed, was particularly the case with 
pyrite. He showed by experiment that mineral sul- 
phides, such as pyrite, oxidize readily as an anode in 
an alkaline solution, with the development of measur- 
able electrical energy. The article had in mind not the 
processes in nature, but the possible use of the prin- 
ciples established for commercial development. 

The paper by Professor Schlumberger, of Paris, the 
translation of which appears in this issue, bears upon 
the same problem from another point of view. Profes- 
sor Schlumberger has actually detected electric cur- 
rents around certain sulphide orebodies, especially 
those which are highly pyritic. His observations 
indicate that these currents travel down along the sul- 
phide body a certain distance, and then the circuit is 
completed by the current returning upward through 
the wall rock. It is Professor Schlumberger’s opinion 
that the origin of the current lies in the dissimilarity 
of the ground water near the surface and in depth, 
that near the surface being partly aérated; and that 
the pyrite body, which is immersed (through the 
humidity in the ore and in the rocks), in this dis- 
similar bath, acts mainly as a homogeneous conductor 
for the currents. He believes that the result of this 
electric current is to liberate oxygen and hydrogen 
(apparently from electrolysis of water); that the 
oxygen thus liberated in the lower portions of the cir- 
cuit reacts with the sulphides, oxidizing them, so that 
the process of oxidation goes on below the zone where 
the air-derived oxygen is present in the waters. 

Professor Schlumberger has sought to make this 
activity a guide to the presence and extent of the sul- 
phide bodies which thus set up an electric current. By 
means of a delicate potentiometer, he measures the 
local differences of electrical potential in the vicinity 
of known or suspected orebodies, and a plotting of the 
observations thus made should indicate the form of an 
underlying orebody. Professor Schlumberger’s assist- 
ant, Mr. Sherwin F. Kelly, has recently tested the 
instrument in a number of districts in the United 
States and Canada. The result, as shown to us, for the 
pyrite bodies of Ducktown, was very satisfactory and 
clear; while we understand that the gold-quartz ores 
of Porcupine and the sparsely disseminated native cop- 
per ores of Michigan did not prove detectable by this 
method. This is as should be expected under Professor 
Schlumberger’s theory, for neither the Porcupine gold 
ores nor the Michigan copper ores are excellent con- 
ductors; they are not unusually high in metallic or 
pyrite content. 

The whole subject opens up a field which may prove 
to be of great future interest to the miner and to 


the geologist. Are the electric currents measured by 
Professor Schlumberger due simply to the pyrite body 
acting as a conductor for the currents set up by the 
permeating unsymmetrical ground water (aérated 
above but not below); or is it the oxidation of the 
sulphides in the superficial portion of the sulphide body 
which develops the electric current, as indicated as 
possible in Dr. Libby’s experiment? Most ground 
waters are mildly alkaline. In either case, sulphide 
oxidation and the alteration of ores would appear to 
be not simply a chemical but an _ electro-chemical 
process, in which the composition of the ground water 
plays an important rédle. The nature of those sec- 
ondary minerals which develop near the surface as the 
result of atmospheric reactions should be studied fur- 
ther from the electro-chemical viewpoint. 

It has long since been demonstrated that certain 
mineral sulphides in the presence of ground water act 
as the two poles of a battery, with the result that these 
are reduced to the oxidized form more rapidly than 
associated sulphides which do not so act; but that 
where one of these minerals occurs without the other, 
it is not attacked thus readily. We may even, perhaps, 
find in some cases that the deposition of secondary 
native metals, such as copper and silver, in the super- 
ficial zone, is sometimes the result of an electroplating 
process, as suggested by Dr, Libby’s remarks concerning 
his laboratory experiment: “It may be possible to 
oxidize the sulphide in one cell, generating electricity ; 
and in another cell to use this energy to electroplate 
the metal from the solution that resulted from the 
action in the first cell.” 


$< ———_—__—_— 


The Russian Bandits 


RGANIZED LABOR in this country, speaking 
(un Mr. Gompers, has refused to recognize 
the Soviet government of Russia, but the British 
labor unions are urging such action. The idea in 
Europe seems to be that however bad Lenine and his 
friends may be, it is desirable to come to terms with 
them in order to expedite a resumption of business with 
the Russian people, and it may be that the British labor 
unions, which play politics, may see some national ad- 
vantage in recognizing the gentlemen at Moscow. To 
us it seems that Mr. Gompers and his friends are more 
sagacious; the cause of organized labor can gain noth- 
ing by association with the organized piracy that is 
now in the saddle formerly bestridden by the Czar and 
his bureaucracy. We regard the Soviet leaders as a 
band of pirates, who, having brought Russian govern- 
ment to chaos and Russian industry to ruin, desire to 
destroy the system of orderly living we call civilization. 
For any government to make a loan to Lenine and his 
pals is like lending money to a group of hootch bandits, 
or leaving a bottle of whiskey at the corner of Third 
and Market Streets, San Francisco. They are interna- 
tional outlaws. 
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The Central Copper Co. 


' ’ 7HO AND WHAT is the Central Copper Co. of 
Arizona, Inc.? Such a strong stock-selling 
campaign is being conducted by the individuals 
back of this enterprise that the question is repeatedly 
asked. Its property, for it actually has some, is at Dos 
Cabezas, in Cochise County, Ariz., in the southeast 
corner of the state. However, the New York office of 
one of the important well-known copper producers oper- 
ating in Cochise County professed total ignorance of it 
when a representative recently asked for information. 

Little real information is given in the company’s 
prospectus. In this are set forth the names of officers 
and directors, none of which is familiar; also the facts 
that the capitalization is $10,000,000, the cash and liquid 
assets are $1,000,000; that only $100 will be accepted 
from any one person (though we understand one may 
subscribe for others) ; and no promotion stock. 

The prospectus also indicates that the company owns 
520 acres of ground and has leased an adjoining 860 
acres for twenty years from April 1, 1920, together with 
a fifteen-mile railroad and a two-mile aérial tramway, as 
well as considerable operating equipment; and it states 
that a stockholders’ committee composed of bankers, 
manufacturers, attorneys, teachers, mining engineers 
and the like has said: “The whole property appears to 
be a vast copper zone of enormous wealth.” 

Of the important matter of ore reserves the pros- 
pectus has only this to say: “It is necessary to develop 
a large reserve tonnage before installing proper plants 
for handling the ore. This guarantees a steady and 
economical production.” How true this is and yet how 
inadequate! On specific assay reports it is likewise silent. 
Photographs of the property and of a group of satisfied 
stockholders, together with a recitation of their unani- 
mously optimistic but, from vur viewpoint, worthless 
and nonsensical verdicts, occupy the rest of the pros- 
pectus. -A supplement, known as the “Copper Review,” 
published and edited by the officers of the Central com- 
pany, is equally uninformative, though it says much 
about copper in general and talks overmuch about the 
fortunes that others have made on small investments. 

Where, then, is the strength of Central Copper’s sell- 
ing campaign? It is this: The company seems to have 
cbtained the support of the Arizona Corporation Com- 
mission. It is reported that the audience room of the 
commission at Phoenix, Ariz., has even been used for a 
moving-picture show advertising the Central copper 
project—an unusual circumstance, in our judgment. 

Further, much is made by the promoters of a letter 
from Amos F. Betts, a member of the commission, 
replying to an inquiry regarding the company. The in- 
quirer is told that the commissioners believe that the 
success of the project is practically assured. Mr. Betts 
however, prefers to quote from an “exhaustive report” 
made on the property by Charles F. Willis, editor of the 
Arizona Mining Journal. It is noteworthy that Mr. 
Willis, as quoted by Mr. Betts, says nothing about ore 
reserves and specific values. Mr. Willis has also 
“written up” Central Copper in his magazine, this, too, 
being a “talking point” for the company. 

Mining is none too brisk, though steadily improving, 
and many reputable engineers would doubtless be will- 
ing to examine and sample the company’s property for 
no more than their regular fee. The public has a right 
to know the facts. We invite the Central Copper Co. to 
have such a bona-fide examination made. 
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Abuse of the Oil-Shale Industry 


SUBSCRIBER has sent us a copy of The Shale 
A eerie a monthly magazine published in Den- 

ver, and devoted, according to its own declara- 
tion, to the oil-shale industry. Our correspondent 
desires to know what we think of the principal article 
in the issue, one written by the editor of the paper 
under the caption “Gold, Silver, Platinum, and Other 
Rare Metals Are Found in Oil-Shale Deposits.” Now, 
if this particular article were the only one of its kind, 
or if The Shale Review were the only publication that 
shows its “devotion to the oil-shale industry” by 
originating such stuff; or if such stories were not 
copied innocently by reputable but uninformed daily 
papers and weekly periodicals, in which they are given 
wide circulation—except for these reasons, we would 
not take the trouble to discuss the article in question. 
If it were only absurd but innocuous nonsense there 
would still be no reason for further comment; but such 
literature is more than that: it is distinctly harmful. 
It will retard the development of meritorious processes, 
retorts, and equipment; it will obstruct the financing 
of legitimate enterprises. Since it will hurt the oil- 
shale industry, and since the exploitation of oil shale is 
distinctly part of the mining industry, we feel that we 
ought to denounce such journalism even if we are 
powerless to reform it. Here, for instance, are a few 
extracts from the article in question, quoted verbatim 
except for a few observations by ourselves: 

“After the spent shale is precipitated from the retort 
[the plant is at Denver] it passes into a rod mill, an 
apparatus commonly used in grinding metallic ores. 
This mill pulverizes the shale to a floury fineness. 
This treatment is held to be essential in further steps 
in the process of obtaining metals. From the rod mill 
the shale goes into the decarbonization furnace, which 
is similar in construction to the shale retort, except 
that air is admitted. A high degree of heat and the 
presence of air completely destroys the carbon. The 
removal of the carbon is of the utmost importance as 
it is held that this substance locks the metals so they 
will not precipitate. After decarbonization the shale 
passes to an agitating or Pachuca tank. Here it is 
subject to a wash of hot water. After the washing 
process the cyanide solution is placed in the tank. This 
solution is the kind generally used in all cyaniding 
operations. The inventor has another solution of his 
own discovery which it is claimed is much cheaper and 
more effective. In the present operations it was deemed 
desirable not to depart from established methods in 
order to leave no room for criticism or claims that the 
solution has been salted. [A wise precaution; cyanide 
solutions cannot be salted!] The cyanide solution takes 
up any gold and silver found in the shale and is drawn 
off by a vacuum into a separate metallic tank. The 
shale is then taken from the Pachuca tank and 
concentrated on what is known as a Wilfley table. This 
concentration brings the residue [evidently means con- 
centrate] down to about 5 per cent of the original 
quantity of the decarbonized shale. The concentrates 
so far are found to contain a considerable quantity of 
an unknown grayish metal heavier than gold and which 
does not melt except at a temperature above that of any 
other known metal. All tests so far made indicate 
that this metal is osmium or iridium, or possibly both. 

“The cyanide is precipitated through zinc shavings 
which separates the gold and silver from the solution. 
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Due to the fact that the cyanide solution must be used 
over and over, gradually absorbing the gold and silver 
in successive charges in the tank, no precipitation of 
these metals in quantity has been completed.” 

We are quite ready to believe this. Further pseudo- 
technical stuff precedes the following ingenuous but 
ingenious admission: 

“The story of the Beam epucations, from the time the 
inventor first made claims for metal values in the shale, 
down to the present time, is a tale of adverse criticism 
and ridicule, not to mention downright accusation of 
trickery and dishonesty. [Harsh words!] Mining men, 
assayers, chemists, metallurgists without number long 
ago voted A. M. Beam a faker. According to all the 
rules laid down in the books and demonstrated by 
recognized assay methods, oil shale carried no gold, sil- 
ver, or platinum worth mentioning. [Verily.] That 
the Beam assays were salted, or that he did not know 
his business has been the consensus of most expert 
opinion. Whether the results obtained in the treatment 
of some forty tons of shale at the present test has 
caused any change of sentiment is unknown. 

The Beam discoveries have revolutionized the oil- shale 
business and brightened the future a thousand per cent.” 

If the oil shales of Colorado and Utah contained 
appreciable quantities of silver, gold, or platinum it 
would be unnecessary to build a plant and to treat forty 
tons in order to prove the fact. Any reputable cus- 
tom assayer can determine in a few hours not only 
the existence or non-existence, but the quantity of 
precious metal, if there be more than a trace, in a 
sample of raw shale. Even if we were to concede— 
and we emphatically do not—that Mr. Beam has 
“discovered” or “invented” a miraculous process for 
converting precious metals from some mysterious form 


into that with which we are all familiar, he could do. 


it with ten pounds as well as with forty tons, and the 
assayer would then be able to settle any uncertainty as 
to how much precious metal each ton of shale contained. 

In short, we believe that if every trace of silver, gold, 
platinum, and any other rare metal were extracted from 
the entire lot of forty tons, the total value of the metals 
recovered would be worth less than, for example, a 
single ounce of Pittman-Act silver. Moreover, it is 
our deliberate conviction that the writer in The Shale 
Review agrees with us. At any rate he adroitly avoids 
making any direct assertion to the contrary. 

Why, then, does he write and publish such a story? 
Possibly he considers the article so ably written, or so 
thrilling, or so subtly humorous, that it will attract 
paid subscribers, thereby stimulate advertising, and in 
consequence increase the profits of his publication. Per- 
haps the article is an advertisement, in disguise, for 
the American Continuous Retort Co., which, no doubt, 
is willing to promise a share in its millions of future 
profits to any who can be persuaded to put real money 
into the company at the present time. In that event the 
“ad” may be paid for in cash. Or perhaps the publisher 
expects to reap profit in a less direct way. Perhaps 
he believes that the wide dissemination of such stuff 
will stimulate oil-shale exploitation and that general 
activity in the industry will be reflected in prosperity 
for The Shale Review. Whatever may be the motive, 
the article speaks for itself; and as we have pointed 
out, it is typical of many articles that are being printed 
in all kinds of publications, not only in the West but 
in the East. We contend that all reputable mining 
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engineers should take advantage of any opportunity for 
correcting the ideas that this sort of publicity implants 
in the public mind, and that engineers and others who 
are engaged in the oil-shale industry should take active 
steps to stop the publication of such articles, in order 
that a really remarkable industry may enjoy a legiti- 
mate and healthy growth based on real merit. 


a 


The Importance of Mica 


T IS UNFAIR to judge the importance of an in- 

dustry entirely by the value of its output; the fact 

that a mineral is industrially indispensable should be 
considered. Statistics indicate that the value of mica 
produced in the world during 1917 and 1918, the years 
of record production in the United States, was about 
$8,000,000 per annum. Owners of mica mines, however, 
have the comfort of knowing that growth in the demand 
for their product doubtless will synchronize with the 
expansion of the electric industries, since intensive 
research thus far has failed to find a material of dielec- 
tric properties adequate to make a satisfactory substi- 
tute in sundry electrical manufactures. 

The price of sheet mica varies widely with the quality 
of the product and, particularly, with the size of the 
sheets that can be cut from a block. For example, mate- 
rial from which can be made sheets 13 x 2 in. is worth 
about 7c. per pound, whereas equally good mica that can 
be cut into sheets 8 x 10 in. will bring $8 per pound. 
Methods of mining mica deposits are unusual in many 
respects; that is, they differ from those used in the 
mining of metalliferous ores, because of the character- 
istic habits of the minerals and the specifications of the 
most desirable products. 

It is interesting to note in the timely article written 
by Mr. J. Volney Lewis, which we publish in this issue, 
that despite inherent peculiarities in their operations 
many companies have already discovered the advantages 
of systematic development and efficient organization in 
the exploitation of their deposits. According to Mr. 
Lewis, India is ‘ne one mica-producing country where 
the methods of preparing and grading mica have been 
properly standardized. Producers in the United States 
and Canada will find it to their advantage to co-operate 
to accomplish the same end. 





Sulphide Crystals Wanted 


E HAVE HAD several requests recently for the 
names of mining companies or individuals who 


have mineral deposits wherein perfect crystals 
of galena and chalcopyrite can be found. These are 
used in the simple forms of radio receiving apparatus, 
and it is said that the clearness with which messages 
may be received depends to a great extent upon the 
quality of the crystal detector. Some manufacturers 
of these detectors buy large quantities of ore, which 
they sort by hand in the hope of finding a few accept- 
able specimens. They tell us that this method of get- 
ting suitable material is decidedly unsatisfactory and 
wasteful, and that it would be much better if someone 
at the mine could select good crystals, packing them 
carefully, and shipping little or no ore which, although 
high-grade from the smelter’s standpoint, is of no 
value for radio purposes. If any of our readers know 
where such specimens can be found, we would appre- 
ciate having them communicate with us. 
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Even Methuselah Died 


By T. A. 


don writes to us to say that three gold mines in 

Rhodesia are yielding rich ore at a depth of about 
1200 feet, and that the St. John del Rey, the deepest mine 
in the world, is doing remarkably well. Whereupon he 
suggests that it is time “to investigate the accuracy of 
the statement that ‘even Methuselah died’ ”. This phrase 
was the title of an editorial that appeared in the 
‘Engineering and Mining Journal’ of May 2, 1903. 
In it I attacked the recklessly optimistic anticipations of 
the persistance of rich ore on the Rand, as expressed in 
proposals to sink shafts to a vertical depth of 8000 feet. 
The Biblical reference suggested that as all men are 
mortal, so also all orebodies come to an end. Our cor- 
respondent gives some particulars concerning the ancient 
hierarch, and suggests humorously that we do not know 
when he died or indeed that he did die, and that the 
presumption of his death “affords but slender basis for 
an aspersion on the continuity in depth of valuable ore’”’. 
Here I may mention that Mr. Wells in his ‘Outline of 
History’ records the fact that the earliest method of 
reckoning was by moons and by generations of men, 
and that the great ages of the patriarchs as given in 
the Book of Genesis should be read in terms of lunar 
months, so that the alleged life of Methuselah is reduced 
to a figure that is credible. In Genesis (V. 27) his age 
is given as 969, which, if translated into lunar months, 
of 30 days, would be equivalent to 83 years. We trust 
that this will not be deemed an “aspersion” on the pro- 
totype of persistence! 

Let us turn now to the pleasing statements concerning 
the fortunate mines in Rhodesia. They are yielding 
rich ore at depths ranging from 1100 feet to 1500 feet. 
This is not deep; a mine of that vertical extent is no 
moré ‘deep’ than a man of 35 is old, for as men live to 
be 100, so mines continue to be productive down to 
6000 feet. Whether the three Rhodesian mines are 
yielding richer ore at the bottom than they did within 
a hundred feet of the outcrop, I venture to doubt—and 
I would like to know. The St. John del Rey has attained 
a depth of 6426 feet, and is easily the Methuselah of 
its kind. In 1921 the yield averaged 56% shillings per 
ton, for 146,800 tons. During the first 42 years of its 
life (1850 to 1892) the mine yielded ore that averaged 
54 shillings per ton, as stated in a historical account 
prepared by Mr. George Chalmers, the general manager, 
in 1913. The St. John del Rey is the pre-eminent 
example of ore-persistence to great depth. That is a 
cheerful fact; but the circumstance itself is abnormal. 
So also is the fact that Gladstone was able to hold the 
House of Commons spellbound by his oratory until he 
was 85 years old. It is as abnormal for a man’s vitality 
to continue to such an age as it is for a gold mine to be 
productive to 6000 feet. The actuary will confirm the 
one statement as surely as the statistician will confirm 
the other. What avails it to deny either? The state- 
ment that mines do not last indefinitely is one that needs 
no argumentation; the records of the Stock Exchange 
will establish it with as much melancholy emphasis as 
the nearest cemetery will convey its lesson concerning 
the mortality of man. 

This subject has interested me keenly since the day | 


| "don writes t in this issue a Cornish friend in Lon- 
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that I first saw an abandoned mine. In 1893 William P. 
Blake wrote an article on ‘The Persistence of Ore in 
Lodes in Depth’ in the January 7 issue of the 
‘Engineering and Mining Journal’. I contributed a 
criticism and demurred to his statement that “it can be 
shown that lodes can be expected to maintain their 
average value to any depths we are ever likely to reach 
in mining operations”. Since then I have urged the 
mining profession repeatedly not to approach the ap- 
praisal of a mine without considering the possible 
non-persistence of the ore. 

It is amusing to recall the changes of public opinion 
on this subject. Thirty years ago it was a common 
saying that mines became richer in depth, especially if 
they were identified with ‘true fissure-veins’; where- 
upon I suggested seriously that the scientific way of 
working a mine was to sink to, say, 4000 feet and work 
upward systematically, instead of nibbling at the ore by 
means of the successive extension of the workings 
downward. Later, as experience served to flout the 
extreme phase of the fallacy, it became popular to say, 
particularly in prospectuses, that mines, especially gold 
mines, did not become poorer in depth. Next it was 
recognized that some of them did become poorer, but 
these served as a contrast to those that, it was alleged, 
did not weaken. Then came the sublime spoofery of the 
Rand promoters, who asserted that the ‘banket’, or 
gold-bearing conglomerate, of the Witwatersrand was 
unlike an ordinary lode, that it was more like a coal 
seam, and that it would persist so uniformly as to place 
the companies operating at Johannesburg in the cate- 
gory of ‘investments’ suitable for the trust-funds of 
widows and orphans. Serious and solemn scribes said 
that a return of 6% on the capital ‘invested’ in Rand 
mining companies sufficed, and that the shares were as 
gilt-edged as British Consols! What pathetic nonsense 
it seems today! By means of such statements the pub- 
lic was beguiled into buying shares on a large scale, 
and the insiders unloaded at fictitious values. In the 
course of seven years—between 1911 and 1918—the 
public lost $204,000,000 by the fall in the market-valua- 
tion of only three mining stocks: the Rand Mines, 
Crown Mines, and East Rand Proprietary. That South 
African fiasco will remain the classic example of a dis- 
regard of facts, of a perversion of technical knowledge, 
and of the complacence of the mining-engineering pro- 
fession. The leading engineers of the Rand did not 
endorse the fallacy, but they failed to warn the public 
when they knew that the chairmen and directors of the 
companies with which they were connected were saying 
what was not in accord with the facts. Their failure to 
check the deception is a blot on the record of our 
profession that will endure long after the last mine on 
the Rand has been exhausted. In Rhodesia the same 
state of things existed; if three mines are doing well at 
a comparatively shallow depth, how many have come to 
an inglorious end at less than 500 feet? In these mat- 
ters the mining engineer must be true to his scientific 
training and recall Huxley’s aphorism that the tragedy 
of science is the killing of a beautiful theory by an ugly 
fact. Whether Methuselah lived to 2800 years or to 
83 years is open to doubt, but that he died is certain. 
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DISCUSSION 


Promoting Efficiency in Drilling 
and Blasting 


Technical Comment on the Practical Use of 
Explosives Under Varying Conditions 
of Altitude and Humidity 
THE EDITOR: 

Sir—The March 18, 1922, issue of Engineering and 
Mining Journal contained an article by B. F. Tillson 
entitled “Promoting Efficiency in Drilling and Blast- 
ing,” which, while offering some interesting sugges- 
tions, contains a number of statements regarding 
blasting supplies and methods of testing them that are 
wholly or in part not only faulty but misleading, and 
if put into practice are so dangerous that they cannot 
be passed by without correction. 

At the outset Mr. Tillson quite properly affirms the 
tendency of the workman to use more explosive than is 
necessary, due to the lack of basic knowledge which 
might permit the specification of the most efficient use 
of explosives; yet the literature on explosives and hand- 
books of manufacturers abound in ingenuous attempts 
to solve his more specific questions. 

The writings of the scientists, who by their untiring 
investigations have contributed greatly to the progress 
of the usage and manufacture of explosives, are 
voluminous and technical, so much so that their contents 
are available only to a student. However, even a stu- 
dent must turn to the field of experience or to the 
advice of those trained in the school of experience to 
determine what is best for actual working conditions. 

Lack of space will not permit more than a passing 
reference to some of the deductions. A complete 
analysis involves the inclusion of an extended theoret- 
ical discussion, and it seems of greater importance for 
the moment to discuss only such parts of the article 
as are really misleading. 


“INITIAL FORCE PROPORTIONATE TO AREA” 


Mr. Tillson’s experiments in Trauzl blocks with cylin- 
drical and rectangular charges of a given weight of 
explosive appear to support his assumption that initial 
force is in proportion to the bounding area, but his 
application of this idea in “experiments made to deter- 
mine useful work” does not support the author’s deduc- 
tion. The fact that sticks of dynamite slit down the 
middle and backed up with a half cylinder of clay in 
some of the experiments, as Mr. Tillson says, effected 
a saving of 40 to 50 per cent of explosives, would indi- 
cate one of two things—either that overcharges had 
been previously used or that the ground was of such a 
nature that explosives used of half the strength or of 
lighter density would have been equally efficient. The 
assumption that overloading had been practiced is 
further borne out by the fact that the semi-cylinders 
of clay contributed a cushioning effect and that the clay 
acted as a diluent. What actually happened in the 





Trauzl block test to make the author think initial force 
proportionate to area is the commonly accepted 
phenomenon that initial force is proportionate to 
diameter. 

This experiment also interestingly disproves the 
theory advanced by some that a cap shoots downward. 
The action of a cap is local; it is the propagation of 
the detonation through the dynamite itself that causes 
its initial explosion to extend through such portion of 
the remainder of the charge or all of it, as conditions 
permit, depending upon the violence of the initial 
impulse and the sensitiveness of the dynamite. Author- 
ities also agree that this impulse acts radially in all 
directions. This characteristic is further supported 
by the fact that the more dynamite there is immediately 
surrounding the cap, the greater is the amount of 
dynamite present to receive the initial impulse, and 
complete detonation is accordingly propagated further 
in all directions. 


“THE END PLATE TEST” 


Similar experiments supported by practical usage 
demonstrate that, particularly with insensitive explo- 
Sives, the more surface there is of cap composition in 
contact with the dynamite, the greater the initial 
impulse, and herein lies an advantage that certain light- 
density caps have over the original high-density ful- 
minate of mercury caps. This same characteristic 
offers a reason why heavy charges of fulminating com- 
positions, such as the No. 8 strength caps, are loaded 
into comparatively long columns of the usual small 
diameter shell, instead of increasing the diameter with 
weight of charge, as would seem advisable if the theory 
could be supported that caps shoot downward; but they 
do not, and for this reason the author’s tests showing 
certain No. 6 caps stronger than No. 8 by the aluminum 
plate end test will be discussed fully under the subject 
of “The End Plate Test” where the apparent dis- 
crepancies and certain idiosyncracies of the test will 
be explained. 


“BURNING RATE OF FUSE” 


Mr. Tillson’s assertions as to the effect of certain 
physical and atmospheric conditions on the burning 
rate of fuse are entirely wrong, and should be corrected, 
lest some of his readers be misled into the “unpleasant 
experiences” that it is aimed to avert. 

What actually happens in practice is exactly the 
reverse of his statements. Increase of pressure by 
tamping, or otherwise, does not decrease the burning 
speed, but, on the contrary, increases it so that the 
portion of the fuse covered by tamping will burn faster 
than in free air. This fact has been determined by 
several investigators, and statements to this effect 
appear in most publications of the explosive companies. 
The rate of burning of safety fuse as influenced by 
temperature and pressure has also been the subject of 
special investigation by the Bureau of Mines and re- 
ported in Technical Paper No. 6, in which it is stated 
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that under certain conditions of tamping the rate of 
burning was increased 77 per cent. 

High altitudes retard the burning time; therefore, 
miners accustomed to using fuse in the mountains must 
use longer lengths when operating at or near sea level. 
The fuse of all manufacturing plants in the United 
States is timed to burn at approximately forty seconds 
per foot, variations being held to within 10 per cent, 
but when this same fuse is taken up into the mountains 
to an altitude of 7,000 ft., as at Park City, Utah, its 
burning rate become sixty seconds per foot and wili 
revert to its original speed of forty seconds when 
returned to a point at sea level. 

The method of dipping both ends in a waterproofing 
compound should be employed only where fuse is to be 
stored underground (a practice that is not recom- 
mended), but. when such is necessary the reader should 
be further advised to cut off at least 4 in. of one dipped 
end of the fuse before inserting it into the cap. 
Examination has shown that, exposed to a humidity 
of 80 per cent for twenty-four hours, impregnation of 
moisture will not extend over one-eighth of an inch 
into the fuse; therefore the waterproofing precaution 
suggested is not really necessary except for wet places. 


DELAY ELECTRIC BLASTING CAPS 


Mr. Tillson rightly asserts that delay exploders 
(delay electric blasting caps) in periods of five delays 
do not offer sufficient range of time intervals. There 
has been in use in the Western mining districts for 
several years a brand of delay electric blasting caps 
known as the “Ideal” which are manufactured in ten 
delay periods, and which have proved sufficient for 
practically all classes of work. “Ideals” embody sev- 
eral patented features constituting a flameless and 
waterproof device accurately timed and capped ready 


for use, thus obviating the inconvenience and inac-. 


curacies incumbent upon trying to adopt delay igniters 
by cutting the fuse to varying lengths, then capping, 
crimping, and waterproofing, as suggested by Mr. 
Tillson. 

In addition to the ten delay periods, the longest of 
which is less than 8 in., there is also a “no-delay” unit 
for use in the place of instantaneous electric blasting 
caps when simultaneous action is desired in the cut 
holes. The practice of using instantaneous and delay 
in the same circuit does not as a rule work satisfac- 
torily, because they are primed differently. The primer 
in the “no-delay” is of necessity the same as in the 
delays, because the black powder in the fuse which 
constitutes the delay element requires a hotter and 
slower-acting primer than does fulminate in the 
instantaneous caps. 


ELECTRIC CIRCUITS 


Mr. Tillson should qualify his admonition about never 
connecting electric exploders in parallel, as such advice 
applies only to users of low-amperage blasting machines 
such as the push-down and most other portable types. 
It is highly desirable whenever power or lighting 
circuits are available, and especially for underground 
work, to use the parallel or multiple connection, as 
there is usually sufficient current to assure the ignition 
of every cap practically instantaneously. The expres- 
sion “multiple” is synonymous with parallel and is more 
commonly used than the latter. Experience has shown 
that multiple (parallel) connections are the most satis- 
factory method to use when the holes are closely 
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grouped, as is generally the, condition when delay elec- 
tric blasting caps are advisable. Even when the holes 
are widely scattered, the slight additional cost of the 
extra wire which is necessary for this method is off- 
set by the added insurance of “getting” each hole, 
because each cap receives its proportionate amount of 
current and the failure of one does not affect the rest 


of the caps in the round, as when series connections are 
used. 


ELECTRIC BLASTING INSTRUMENTS 


Galvanometers, either of the disk type or calibrated- 
scale type, such as are at present supplied as blasting 
accessories, should be used only for determination of 
the continuity of circuit, or for a rough approximation 
of the resistance of the circuit. If quantitative results 
are desired, a portable ohmmeter should be used. 

Blasting machines of the push-down type are 
practically all series-wound generators—i.e., the external 
circuit is in series with the field windings, the current 
being released to the external circuit through a switch. 
The first current built up in the armature is the result 
of the residual magnetism; then, as the current in- 
creases, the magnetism increases and therefore causes 
the “magnetic” brake action on the armature to in- 
crease. It is for this reason that the downward stroke 
should be vigorous and the pressure continued through- 
out the duration of the stroke. 

To anyone who has had to contend with the personal 
equation in the operation of the push-down blasting 
machines, the advent of a dependable machine having 


an improved design in which this equation is eliminated 
would be welcome. 


TESTING BLASTING CAPS 


The occasional testing of blasting supplies to assure 
that they are of the desired strength and that they 
are being properly cared for is important. It is equally 
essential, however, that the test used be a criterion of 
the characteristics under examination. Grave doubt 
exists as to the end test on the metallic plate described 
by Mr. Tillson being a fair measure of the condition of 
blasting caps either of different manufacture or of the 
same manufacture. The Engineering and Mining 
Journal of Feb. 25, 1922, on page 322, published an 
article on detonators by Charles S. Hurter, which ex-. 
plains the limitations of this method of testing. 

In the first place, the indentation depends to a certain 
extent on the shape of the bottom of the cap. A con- 
cave-bottom cap will give a better indentation than a 
cap having a convex bottom, because the air under a 
concave bottom cap is forced into a small mass, and, 
being controlled by the waves of compression, is driven 
into the plate. This action on a plate is analogous to 
that of a bullet, but when the hollow-bottom cap is 


pressed into a cartridge of dynamite, the air is dis-- 


placed from the cap, and the bullet effect is lost. 
The fine lines, or striae, radiating from the position 


of the cap on the plate, are merely an indication of, the. 


degree of fineness to which the copper container has 


been pulverized by the explosive in the cap, the degree- 


of pulverization being influenced by the temper of the 
metal in the cap shell. 


Secondly, all caps being approximately of the same- 


diameter, different grades vary with respect to dimen- 


sions only .in their length; therefore, the center of 
detonating impulse in caps of greater strength is further: 
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away from the plate, and most of the energy is dissi- 
pated in the air. 

Not being a comparative test for caps of different 
strength, this method cannot be conceded to be advis- 
able even for the determination of the condition of 
caps of the same strength. 

The Bureau of Mines, in Technical Paper 125, “The 
Sand Test for Determining the Strength of Detona- 
tors,” by Storm and Cope, describes a method of test- 
ing blasting caps that is largely used, and Bulletin 59, 
by Hall and Howell, describes the nail test. Another 
interesting article describing several simple tests was 
published in The Detonator of October, 1921. 

Oakland, Cal. E. L. WATTs. 


acacia 


The Miner and the Forest Service 
THE EDITOR: 

Sir—In the Engineering and Mining Journal-Press 
of April 8, Dean Thompson of the Idaho School of 
Mines has taken a slam at the policy of the Forest 
Service in its dealings with the prospector. His par- 
ticular reference is the Hamburg-American Copper 
Mining & Milling Co., of the Coeur d’Alene district of 
Idaho. Dean Thompson in the same breath condemns 
the Forest Service and compliments the local land office 
for its officials’ respective actions in the same case. 

Inasmuch as I am not interested in either side of the 
matter, but incidentally know something about the 
ground involved, I will say frankly that in my opinion 
the Forest Service did the only thing its agents could 
have done in protesting a part of the claims of this 
group. I am sure that neither the service nor any of 
its agents has ever charged the Hamburg-American 
company with bad faith or with attempting to steal 
timber under the guise of mineral locations. There was 
the best possible evidence of good faith on two of the 
claims where the development work had been done and 
where ore had been found. But there were outlying claims, 
commonly known as “protection” claims, on which the 
agents of the service could find no mineral or any work 
to indicate the company had made serious effort to find 
mineral. These were the claims protested by the Forest 
Service, and anyone who is faintly familiar with the 
Federal statutes as applied to our public land states 
knows that an arm of the Government itself would not 
do otherwise than it did without flouting the law and 
inviting claim owners to do likewise. 

Were Dean Thompson a real friend of the Forest 
Service, or had he known a few facts about the ground 
involved in the contest, he would have criticized the 
mining law rather than the Government for attempting 
to uphold the laws Congress has made for its specific 
guidance. The tone of the article by Dean Thompson 
can scarcely be called friendly, providing he knows any- 
thing about the facts in this case, and I presume -one 
in his responsible position would not criticize any 
branch of the Government, state or national, without 
knowing the grounds on which he does so. His article 
is similar to many protests which have appeared now 
and then in the mining press of the country, and it is a 
peculiar fact that not one of them, so far as I know, 
has criticized the law involved, and of course that is 
where the real trouble originates. 

A discovery is required to be made on each claim 
before it is located, and should most certainly be made 
before patent issues, and the Federal courts have 
clearly defined the term “discovery.” It would seem to 
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follow, then, that a mere perfunctory “discovery” cut 
in country rock or in mantle rock, as many of them are, 
cannot be a discovery under the law, and a Government 
official acting upon such a case has no option whatever. 
If the result is adverse to the claimant, it is hardly 
logical or praiseworthy to place the blame upon an arm 
of the Government, and certainly if the result in the 
aggregate is working an injustice, the conclusion seems 
inescapable that the law itself should be revised. 

There is enough ground for sound criticism of many 
Government activities these days without the loose sort 
illustrated by Dean Thompson. F. R. INGALSBE. 

State University, Missoula, Mont. 





Is Methuselah Dead? 


THE EDITOR: 

Sir—A well-known consulting engineer writes from 
Rhodesia that the Cam and Motor has struck at the 
tenth level the richest ore yet encountered in the mine 
and that the Lonely Reef is looking remarkably well 
in the bottom level. He also refers to the good showing 
in depth made by another mine, and concludes “I do 
hope T. A. will not be annoyed about it.” 

The arrival of this letter at a time when our old 
and deep St. John del Rey seems in vigorous prime 
induced the writer to examine the authority for the 
statement “Even Methuselah Died!” It will be re- 
membered that on this statement was based an editorial, 
still well remembered, deprecating expectation of con- 
tinuity in depth of payable ore. 

My investigation proved more interesting than 
could have been foreseen. Consultation with the lead- 
ing authorities revealed the extraordinary position that 
there is even yet no evidence of the death of 
Methuselah, but that after the return from the Captiv- 
ity, say about 500 B.C., or 2,800 years after his birth, 
the Priestly Code decided that Methuselah ought to 
be dead, and wrote him “dead” accordingly. But I 
maintain that this mere presumption of death, unsup- 
ported by any evidence whatever, affords but slender 
basis for an aspersion on the continuity in depth of 
valuable ore. 

Long live Cam, Motor, Lonely Reef, St. John del Rey, 
and Methuselah! WEST COUNTRY MINER. 

Oe 


Mining Engineers a Commodity 


THE EDITOR: 

Sir—The letter under this heading in your issue of 
April 8 reminds me of something I once heard my 
father say. The directors of an English company were 
objecting to the proposed charge of a manager for his 
services, one of them saying that he could get a man 
at half the price. “Very likely,” said my father; “I 
have no doubt you could get a dozen men to take the job 
for nothing—and pay themselves.” G. E. C. 

Denver, Col. 





The Problem of Depletion 


In the letter from C. B. Holmes, on “The Problem of 
Depletion,” which was published in the Engineering and 
Mining Journal-Press of April 22, 1922, through a 
typographical error Mr. Holmes was made to say “the 
basis for depletion charges is the cost of mines, mills, 
and other holdings.” What Mr. Holmes really said was 
“the basis . . . . is the cost of mines, wells, etc.” 
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Geology and Mining of Mica 


A Non-Metallic Mineral That Is Becoming of Increasing Importance— Deposits 
Mainly Associated With Pegmatites—Valuable Byproducts May Be Recovered— 
Mining Generally Shallow and of Small Magnitude— Modern Methods Being Introduced 


By J. VOLNEY LEWIS* 


ment is a monument to mica, the one indispensable 

dielectric. The history of the intensive electrifica- 
tion that has been in progress during the last three 
decades is the history of the modern mica industry. How 
perfectly this mineral, alone of all known substances, 
has fulfilled the most exacting requirements of con- 
stantly increasing voltages is perhaps fully appreciated 
only by those who are familiar with the techuical dif- 
ficulties encountered. Because of the experiences inci- 
dental to the war, many people have now gained a keener 
appreciation of mica as one of the fundamental mate- 
rials of our intricate civilization. 


IE A VERY REAL SENSE our vast electrical develop- 


MICA A WASTING ASSET 


The world consumes mica as fast as it is produced, 
and once used little is ever salvaged. Furthermore, 
the war demand demonstrated the inability of the mines 
to meet a requirement for any considerable increase in 
production; and, as 86 per cent of the sheet mica pro- 
duced is already consumed by the essential electrical 
industries, reallocation can give only slight relief in 
the face of the increased demands that will surely come 
in the future. Hence it is necessary to produce con- 
tinuously more and more mica or to find a satisfactory 
substitute. If progress is to continue along the lines 
that have marked the recent decades, there is no other 
alternative. 

It would be hazardous to predict that a substitute for 
mica will never be produced; but it is at least signifi- 
cant of the difficulties of the problem that, under the 
stress of the war blockade, Germany, with its intensely 
organized research, was unable to solve it. The substi- 
tute was desperately needed, but it was not forthcoming. 
Also, urgent need for more mica was felt by all the 
leading belligerents, and any substance that could safely 
have supplemented the limited supply would gladly have 
been adopted. Hence it is practically certain that the 
electrical industries will demand mica in increasing 
quantities for many years to come. Such a demand can 
be met only by the development of new fields or by the 
introduction of scientific engineering and equipment 
in place of the primitive methods that still so largely 
prevail in all the great mica-producing regions of the 





*In the preparation of these notes many scattered papers have 
been consulted. The —— publications have been found par- 
ticularly serviceable, especially in the compilation of data con- 
cerning regions that have not come under the writer’s own ob- 
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Hugo S. de Schmid: “Mica Its Occurrence, Exploitation, and 
Uses.”” Canada Department of Mines, 1912. 

A. Faison Dixon: “The Mica Industry.” Trans. A.I.M.E., Vol. 45, 
1914, pp. 94-112. 

Durand A. Hall: ot ” Political and Commercial ree 
New York, 1920, pp. 380-38 

D. B. Sterrett: “Mica Deposits of the United States.” U. 
Geological Survey Miner Omg oy 1906-1914; U. S. tieolenicai 
Survey Bulletins 315, 380, 430, 5 

W. T. Schaller: “Mica.” a Geological Survey Mineral Re- 
aneene ay and later ag 

Cc. piceson: “The Mica Miner’s and Prospector’s Guide.” 
Léndoni, 1819, 50 
Lowle: PiMica. ” The Mineral Industry, annual volumes 
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world. This transformation can be brought about only 
through an understanding of the conditions that control 
the mica-mining industry and of the inherent difficul- 
ties that must be overcome. It is with the hope of 
emphasizing this fact and possibly contributing some- 
thing by way of suggestion that I have set down these 
notes concerning the occurrences and associations of 
mica and the methods employed in its extraction. 


MUSCOVITE AND PHLOGOPITE Most IMPORTANT 
VARIETIES 


To the mineralogist many kinds of mica are known, 
but only two of these find important applications in the 
industries. These are muscovite, the potash or “white” 
mica, and phlogopite, the magnesia or “amber” mica. 


a 





Courtesy of U. 8. Geological Survey 
A mica mine near West Rumney, N. H. Mine in hill- 
side. Manufacturing plant on right. 
Owned by General Electric Co. 


None of the others has yet been found in sufficient size 
and quantity to be commercially available. 

In thin sheets both muscovite and phlogopite are 
transparent, and muscovite is colorless. Rarely phlogo- 
pite is also colorless, but most of it is yellow or brown 
and much of it has a coppery or bronzy sheen. In sheets 
one-sixteenth of an inch or more in thickness most mus- 
covite also shows some shade of gray, yellow (inclining 
to amber), red, brown, or green. The value of mica 
depends on its remarkable combination of physical prop- 
erties—cleavage, flexibility, elasticity, transparency in 
thin sheets, non-conductivity of heat and electricity, 
brilliancy of cleavage flakes, softness, and toughness. 

Sheet mica finds its greatest use’ in the electrical 
industry, where an insulated, non-inflammable material 
is necessary. In thin films it is used extensively in 
condensers for magnetos and wireless apparatus. In 
the form of sheets, washers, and tubes it is used in 
dynamos and numerous electric heating devices, sockets, 
spark plugs, insulators, rheostats, fuse boxes, and tele- 


1Schaller: Mineral Resources, 1918. 


May 20, 1922 


phones. Flexible mica cloth and tape are also em- 
ployed in electric insulation. 

Sheet mica is also used for glazing the fronts of 
stoves, furnace sight-holes, as heat-retarding screens 
in front of highly heated materials, in optical lanterns, 
military lanterns, and for lamp chimneys and canopies. 
It is also used in special spectacles, as motor goggles, 
in sandblasting, sight-holes for drivers’ helmets, smoke 
helmets, compass cards, gage fronts, and in windows 
where heavy shocks and vibrations must be withstood, 
as in warships and conning towers of submarines. Mica 
diaphragms are used extensively in phonograph and 
other sound-producing devices. In India large numbers 
of sheets of mica are used as material on which pictures 
and portraits are painted, the mica being resistant to 
heat, dampness, and the attack of insects. Sheet mica 
is also used in India for inlaid work, tassels, flowers, 
banners, and toys. 


GROUND Mica HAS MANY USES 


Ground mica is used for decoration in printing wall 
paper and cloth, to which it gives luster and bright- 
ness; also in fancy paints, ornamental tiles, and con- 
crete. Because of its heat-resisting qualities, it is used 
as packing in the journals of railway cars, in pipe and 
boiler coverings, and in fireproof paints and coverings. 
Ground mica finds an important application as a filler 
in rubber tires and also as a finishing pigment, as a 
component of some roofing materials, and is molded with 
shellac into electric insulators of various forms. It is 
used as an absorbent of nitroglycerine in the manufac- 
ture of dynamite (“mica powder’), in annealing steel, 
as lubricant for wooden bearings, or mixed with oil or 
grease as lubricant for metal bearings. Tar roofing 
paper is rolled with “bran mica” to prevent sticking. 

In India ground mica is used for a great variety of 
decorative purposes—on lamps, pottery, curtains, cloth, 
fans, and in temples and palaces. It is also used as a 
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heat-insulating covering on pipes and roofs, and con- 
siderable quantities are consumed as medicine. 

From reports made to the U. 8S. Geological Survey, 
Schaller has estimated the uses to which mica was put 
in the United States in 1918 as follows: Domestic 
uncut, all sizes: Electric insulation, 71 per cent; stove 
fronts, 23; phonograph disks, 2; other uses 4 (including 
lamp chimneys and canopies, less than 1 per cent). Im- 
ported uncut, excluding splittings: Electric, 82 per 
cent; stove fronts, 5; phonograph disks, 6; lamp chim- 
neys and canopies, 4; other uses, 3. Domestic and im- 
ported, combined: Electric, 76 per cent; stoves, 17; 
phonographs, 3; lamp chimneys and canopies, 2; mis- 
cellaneous, 2. All sheet mica, including splittings: 
Electric, 86 per cent (sheet, 46; splittings, 40); stoves, 
10; phonographs, 2; all other uses, 2. Ground mica: 
Roofing, 60 per cent; wall paper, 21; automobile tires, 
8; other rubber goods, annealing, printing, 3; fancy 
paints, concrete facing, artificial “snow,” 3; molded elec- 
tric insulation, 3; lubrication, 2. 

The uses of mica have been classified according to 
relative importance as follows: Essential: Electric 
insulation (sheets, washers, splittings, and built-up 
mica board). Less essential: Stoves, lamp chimneys 
and shades, electric heating devices, pipe and boiler 
coverings, roofing material, annealing steel, lubricant 
for wooden bearings. Non-essential: Phonographs, 
decoration, lubricant for metal bearings, filler for rubber 
and various other materials. 


COMMERCIALLY VALUABLE MICA OCCURS MAINLY 
IN PEGMATITES 


Muscovite, the chief commercial mica, is a normal 
constituent of several kinds of igneous rocks, is abun- 
dant in many gneisses and schists, and occurs in con- 
siderable amounts in some sandstones and shales, but 
only in pegmatite is it found in sheets large enough for 
its principal uses. Pegmatite is an igneous rock re- 





Courtesy of U. 8. Geological Survey 


In mica trimming house of Ridgeway Mica Co., Ridgeway, Va. 
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lated to granite in mineral constituents and chemical 
composition, but it is commonly much coarser and more 
variable in texture. Thus in granite the mineral grains 
are generally a small fraction of an inch in diameter, 
whereas in some of the coarsest pegmatites the indi- 
vidual minerals measure several feet across. From the 
deposits of mica in large crystals or “books” in such 
rocks the commercial supply is obtained. 

Phlogopite is a much rarer mica than muscovite. 
The only important supplies come from Quebec and 
Ontario, where the mineral occurs in coarse pyroxene- 
calcite-apatite rock, commonly called “pyroxenite,” 
which forms irregular masses and dike-like bodies. 
The mode of occurrence and the conditions encountered 
in mining are similar in many ways to those of mus- 
covite. These notes are written primarily with a view 
to muscovite, but they are almost equally applicable to 
Canadian phlogopite, except as regards the associated 
minerals. 

In pegmatite the chief and commonly the only con- 
stituents, besides mica, are feldspar and quartz; hence 
these are the principal associated minerals, and both of 
them are generally much more abundant than mica. 
In some regions, as in western North Carolina, it has 
been observed that the mica is clearer and freer from 
stains and specks where the pegmatite dikes intersect a 
country rock containing dark minerals, as in gneisses 
and schists rich in hornblende or biotite. Where the 
country rock is granite or some other rock with few 
ferromagnesian constituents, the mica is generally 
darker in color, and much of it is spotted or specked 
with films of black, red, or yellow iron oxide. 


MINERALS ASSOCIATED WITH MICA MAY BE 
VALUABLE BYPRODUCTS 


The commonly associated feldspar is orthoclase, the 
potash variety, but generally some soda or soda-lime 
feldspar (plagioclase) is also present, and in some 
pegmatites this is more abundant than orthoclase. The 
associated quartz is mainly in the form of disseminated 
grains or granular aggregates and, rarely, as distinct 
crystals. In some localities the pegmatites carry many 
accessory minerals. Some of these are useful, and 
where they occur in sufficient abundance they may be 
profitably recovered as a byproduct of mica mining. 
Occasionally one or another of these minerals is found 
in considerable quantity and is mined as the principal 
product. This applies to several gem varieties of beryl 
and also to zircon and the rare radium and uranium 
minerals—uraninite, gummite, samarskite. Samarskite 
in masses weighing nearly one hundred pounds has been 
found in a mine near Nellore, India, and several tons 
of it have been saved. 

Of more importance because more abundant are the 
large bodies of nearly pure feldspar. A considerable 
number of small mines formerly worked for mica alone 
have become feldspar mines, with mica as a byproduct. 
In some kaolinized pegmatites similar relations exist 
between mica mines with byproduct kaolin, and kaolin 
mines with mica as a byproduct. 

In all, more than forty mineral species have been 
found in the mica mines of North Carolina, chiefly in 
those of Mitchell and Yancey counties. Also, many ac- 
cessory minerals have been identified in the pegmatites 
of India, but the only common ones are a little tourma- 
line and biotite and an occasional crystal of garnet or 
beryl. In the Canadian phlogopite mines high-grade 
phosphate (apatite) may be won simultaneously with 
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the mica, and many of the mines were originally opened 
for their phosphate content. It is interesting to note 
that the mica itself was long an unwelcome byproduct 


of phosphate mining and was thrown upon the dump as 
worthless. 


“BooKs” OF MICA DIFFER IN SIZE AND OCCURRENCE 


Mica crystals, often called “books” or “blocks,” occur 
in a variety of ways in pegmatite, the most important be- 
ing as follows: (a) Evenly disseminated through the 
rock, like plums in a pudding; (b) gathered here and 
there into irregular clusters or pockets; (c) forming len- 
ticular aggregates dispersed through the rock; (d) in 
lenses arranged somewhat in planes, with or without 
connecting stringers of mica; (e) in the form of vein- 
like continuous tabular aggregates along the sides or 
in the midst of the dikes. 

In any of the segregated modes of occurrence the mica 
may be found chiefly near one or both walls of the dike, 
or it may be concentrated chiefly along a central plane. 
It is sometimes observed that where the accompanying 
quartz is segregated into large masses, the mica de- 
posits are richest near the quartz. Valuable mica is 
sometimes found imbedded also in solid quartz or feld- 
spar and in kaolin from the alteration of the feldspar. 

Crystals of mica range in size from less than an inch 
to several feet in diameter and length, but in most of 
the mines the great majority of the “books” yield sheets 
that are less than 6 in. across. Very rarely crystals 
up to 8 or 9 ft.. across and 4 or 5 ft. thick are found. 
Perhaps the largest ever discovered was one that was 
taken from the Inikurti mine, in the Nellore district, 
India. It is said to have measured 10 ft. over the cleav- 
age surface and 15 ft. across the leaves. Such blocks 
weigh many tons, but there is great waste in splitting, 
trimming, and cutting them into commercial shapes. 
Aggregates of mica weighing a ton or more, but con- 
taining no commercial sheets, are often found in mining. 
“The books do not make up,” the miners say, when such 
quantities of waste mica occur. 


“LEADERS” IMPORTANT IN EXPLOITING DEPOSITS 


Where lenses or pockets of mica pinch out, they are 
often found to have small stringers or “leaders” of mica 
and quartz or of thin clay gouge or salvage connecting 
them with other lenses, both downward and along the 
strike. In following these the work may pass through 
entirely barren ground for a distance as great as the 
length of the productive lenses before commercial de- 
posits are again encountered. 

Besides these irregularities of occurrence within the 
pegmatite, the dikes themselves are extremely irregular 
in both size and form. They range from stringers only 
a few inches thick to masses measuring 100 ft. or more. 
Workable dikes from 5 to 25 ft. thick are very numerous. 
Although pegmatites as a rule have the tabular form 
and somewhat elongated outcrop characteristic of dikes, 
irregularities are common, and many masses cannot 
properly be called dikes. Lenticular bodies, both iso- 
lated and connected, are abundant; also stock-like and 
pipe-like forms with rounded or oval cross-sections, and 
complex branching and ramifying intrusions are not 
rare. As a rule the pegmatites follow the foliation of 
gneissic or schistose country rock, but there are many 
local exceptions. Prominent outcrops of massive quartz 
are common, and such dikes form the tops of many 
ridges, even under conditions where the feldspar has 
been kaolinized. 


May 20, 1922 


This is generally true in the Piedmont region of North 
Carolina and in India. 

Pegmatite dikes are widely distributed through the 
metamorphic rocks of many countries, but available de- 
posits of mica are by no means so common. There is 
great variation in the proportion of mica in pegmatites 
of different regions and not uncommonly even in neigh- 
boring dikes. Furthermore, be it ever so plentiful, the 
mica is worthless except for grinding unless it will yield 
sheets of commercial size—say two square inches and 
larger. Even the presence of numerous large “books” 
does not assure the value of a deposit. Great quantities 





Courtesy of U. 8. Geological Survey 
Block mica in pegmatite near Gilsum, N. H, 
Keene Mica Products Co. 


of such mica are constantly thrown into the scrap pile 
for grinding or cast upon the waste dump as worthless 
because of defects that have originated in geological 
disturbances to which the deposit has been subjected. 

Compressive strains associated with warping, folding, 
and faulting may wrinkle and corrugate the mica or so 
bend or twist the cleavage planes that smooth sheets 
are not obtainable. Shearing and other stresses in 
which they have been involved may also develop a part- 
ing in one or more directions across the cleavage, so 
that the sheets crack and are readily broken into tri- 
angular or “A” shapes or split into narrow ribbons. 
Slight movements that do not bend or crack the mica 
may suffice to open the cleavage and admit solutions 
from which iron or manganese oxides may be deposited 
or other minerals developed that will render much or all 
of the mica worthless. These factors vary so greatly 
from place to place that attempts to estimate the extent 
and value of a mica deposit are little better than pure 
guesswork. 


INDIA AND CANADA MOST IMPORTANT PRODUCING 
COUNTRIES 


Perhaps no large area of the earth’s surface has re- 
mained entirely free from crustal movements for long 
periods of time; but some have undergone such move- 
ment much less than others, and in regions such as 
eastern North America and the peninsula of India, 
where relative stability has prevailed since the intrusion 
of the pegmatites, much of the mica remains uninjured, 
although locally its value has been destroyed. 

Hence, although small amounts of mica of economic 
value have been found in many countries, India, the 
United States, and Canada have long produced more 
than 95 per cent of the world’s supply. Brazil, Tangan- 
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yika Territory (formerly German East Africa), and 
Argentina now give promise of becoming important 
sources, and smaller quantities have been furnished by 
South Africa, Guatemala, Ceylon, Madagascar, and Aus- 
tralia. A few other regions seem to hold potential sup- 
plies—Nyassaland Protectorate, Norway, and parts of 
China and Siberia. In the United States about 70 per 
cent of the domestic production comes from North Caro- 
lina, 23 per cent from New Hampshire, 3 per cent from 
Virginia, and small irregular quantities from South 
Dakota, Georgia, Alabama, Idaho, and Colorado. 


VALUE OF DEPOSIT DEPENDS ON PHYSICAL 
PROPERTIES 


De Schmid has emphasized the contrast between mica 
deposits and the generality of veins and lodes of the 
metallic minerals. The prevailing discontinuity of the 
deposits, even where the mica is largely segregated along 
the sides or through the central parts of the dikes, 
makes it impossible to estimate reserves, even where 
the ground has been well opened up for stoping—a 
rare condition in mica mining. Furthermore, the value 
of a mica deposit, unlike that of the metalliferous ores, 
depends primarily on the physical properties rather than 
the quantity of mica present. This factor is so variable, 
not only as between different mines but from place to 
place in the same mine, that an accurate estimate of 
quantity, even if this were possible, would have little 
value. 

With the most favorable conditions as to quantity and 
size of crystals, earth movements and internal strains 
may cause widespread damage, as pointed out in a pre- 
ceding paragraph. Even in successful mines, much mica 
that could otherwise have been profitably extracted has 
been destroyed in this manner. Few mica deposits have 
entirely escaped such injury from causes that produce 
little or no effect on deposits of the metallic ores. Thus 
the large deposits of mica that have been developed in 
the well-known Lacey mine, in Loughborough, Ontario, 
were encountered only after several unsuccessful at- 
tempts had been made to mine the property. The last 
of such operations stopped when within a few feet of 
an almost solid mass of high-grade mica. Frequently 
the experience is just the reverse. A mine that has 
been worked profitably may without warning suddenly 
develop mica entirely worthless except for grinding. 


MICA MINING GENERALLY SHALLOW IN DEPTH 


The mining of mica is at present largely of a super- 
ficial nature, and much of it might properly be called 
quarrying. The pockety character of the deposits and 
the irregularities of the containing pegmatite prove 
serious obstacles to their exploitation. There are few 
reliable rules and indications by which the miner may 
be guided, and he depends largely on chance in following 
the mica leads. Hence the methods of mining have 
nearly everywhere remained simple and crude. Because 
of the limitation of such methods most of the world’s 
supplies have been taken from the more accessible de- 
posits at shallow depths, and the output of any producing 
district generally comes from many small mines, often 
worked spasmodically, rather than from a single large 
mining property. 

The bulk of the mica from India and the United 
States is produced in regions that may be characterized 
as essentially agricultural. This is pre-eminently true 
of North Carolina and the producing parts of adjacent 
states, a field that furnishes about three-fourths of the 
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domestic output. Farmers do most of the mining; hence 
at best the work is seasonal, and generally it is very 
irregular. Great numbers of small mines have been 
worked a few months at a time by many operators, with 
intervals of idleness or abandonment for months or years 
at a time. Much of the mining is done on insufficient 
capital, and the work is often interrupted or suspended 
altogether on account of ground water, the lack of pumps 
or of hoisting appliances, the caving of a tunnel or a 
shaft, or the depletion of a lens or pocket of mica and 
the necessity of doing dead work for a time. 

Many deposits have been worked out to the depth of 
“one-man” mines, and new deposits with promising mica 
in the outcroppings are no longer easily found. To these 
adverse conditions must be added the almost universal 
practice by the small miner of “gophering’” or “ground- 
hogging,” which results in a complex of irregular open- 
ings, shallow shafts, and small, crooked tunnels. Of a 
similar nature are the underground workings of petty 
leasers, or “jayhawkers,” who open irregular and 
dangerous stopes without timbering or adequate pillars 
and leave the workings so clogged with waste as to 
make further mining or exploration almost impossible. 
Hence the reopening of the old mines is always a diffi- 
cult and generally a dangerous undertaking. In New 
Hampshire the winters are also longer and more severe 
and the rock is harder, the softer decomposed material 
having been removed by glaciation. 

Similar conditions and methods still persist to a great 
extent in all mica-producing countries. In India, where 
the industry is the oldest, mica was mined hundreds of 
years ago, and nearly a century ago 5,000 natives were 
employed in the Bengal mines. It has been estimated 
that in recent decades about 15,000 men, women, and 
children have been annually employed in mica mining. 
Little mining is done during the “rains” (July to Octo- 
ber, inclusive), not so much because of the extra water 
as because many of the laborers go back to their fields 
during the season of cultivation. “Gophering’” or bur- 
rowing methods have been carried out on an enormous 
scale in India, and the older mica mines have been 
likened to vast rabbit warrens. Despite primitive 
methods, however, many of the difficulties of mica min- 
ing have been largely overcome in India. Labor is plen- 
tiful and cheap, transportation offers no serious prob- 
lem, and the processes of grading, preparing, and pack- 
ing the mica for shipment are more highly developed in 
India than in any other country. 


METHODS OF MINING IN INDIA SERVICEABLE FOR 
SHALLOW WORK 


Dixon has maintained that until recently the primi- 
tive methods of India had much in their favor. They 
were economical, at least for the time being; little capi- 
tal was required; little work was done that did not im- 
mediately produce mica; most of the workings were 
shallow—15 to 30 ft.; when work became expensive with 
increasing depth the mine could be abandoned for 
another equally as good, and little expensive European 
supervision was required. But conditions have changed. 
Only small amounts of mica are now to be found near 
the surface; there is keen competition for land; pro- 
duction has not been maintained, even at advancing 
prices; old mines must be reopened, and the richest are 
naturally the deepest; most of them have caved, and 
they cannot be opened successfully by the old methods. 

As a result of primitive, superficial methods, many 
of the so-called mines in all mica-producing countries 


Engineering and Mining Journal-Press 





Vol. 113, No. 20 


are mere prospects, which have been opened on small 
showings of mica and worked for only a few months or 
intermittently for a few seasons. All merchantable 
mica in sight has been removed from many of them, but 
they have been only scratched and their true value is 
uncertain. If they had been properly handled and 
worked with sufficient capital to make adequate tests 
doubtless many of them would now be on a producing 
basis. 


METHODS OF MINING MICA SIMPLE 


The Open Cut.—The quarry or open-cut method is 
everywhere the most extensively employed, because it 
is the simplest, the most obvious, and the cheapest. It 
yields quick returns, requires little system or skill, and 
is perhaps the most satisfactory method for large lenses 
or pockets of mica and for closely spaced “books” dis- 
seminated through thick masses of pegmatite. It is 
pre-eminently the method of the small operator, and it 
is likely to dominate in any region so long as superficial 
deposits are available that can be thus easily exploited. 
The open cut has been extensively employed in all the 
great mica-producing countries, with the result in many 
operations of interfering seriously with the later de- 
velopment of underground mining. It is not well suited 
to the exploitation of well-defined leads or small pockets, 
unless they are very closely spaced, as it involves the 
removal of an excessive amount of waste rock between 
the veins. 

In common practice, the miner who has found an out- 
crop of mica opens a cut if it is on a steep slope, or 
sinks a pit if the ground is flat, and the opening is 
extended and enlarged as far as paying mica is found 
or until the work is stopped by the infiltration of water. 
Small openings of this sort are often made without pre- 
liminary trenching to ascertain the form, nature, and 
direction of the deposit. 

The Open Trench.—Open trenches often result from 
the extension of open cuts and pits, where the mica de- 
posits approximate the form of definite leads, whether 
in continuous reefs or in connected or closely spaced 
pockets or lenses. Several pits are often sunk at inter- 
vals along the leads, and these are joined by removing 
the mica-bearing rock between them. This work gen- 
erally takes the form of crude and irregular underhand 
stoping or of quarrying, carried forward bench-fashion 
from one or more pits. Such trenches are sometimes 
opened to lengths of hundreds or even thousands of feet, 
and depths of 50 to 100 ft. are often attained in follow- 
ing down the deepest pockets. Where barren or low- 
grade rock is encountered some of this is generally left 
as pillars; otherwise, the general practice is to take 
out everything, a few stulls being put in for temporary 
protection if serious caving threatens. 

In hilly and mountainous country open cuts and 
trenches can generally be designed for gravity drainage, 
but commonly this is only partly accomplished, and many 
workings less than 100 ft. deep have been abandoned on 
account of ground water. These methods have their 
obvious limitations, such as increasing danger from 
caving and falling rock with depth and the necessity of 
suspending work in unfavorable weather, particularly in 
winter. The mine is generally abandoned or under- 


ground methods are begun before the depth of 100 ft. is 
reached, and work is often stopped at less than half that 
depth on account of caving or increasing hardness of 
the rock. 

Cross-cutting Tunnels —In the mountainous portions 
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of the mica district in North Carolina, and less com- 
monly in the lower hills of Ontario and Quebec, cross- 
cutting tunnels are driven to intercept one or more 
mica-bearing pegmatite bodies that outcrop on higher 
ground. Drifts are then opened along the dikes, and 
if mica deposits are encountered they are stoped out. 
Some mines are worked on several levels by this method 
without shafts, a succession of tunnels being driven at 
different elevations on the mountain slope. Hoisting 
and pumping costs are thus avoided, but the saving may 
be offset by the cost of long tunnels for the deeper 
workings. Many crosscut tunnels are poorly located 
and approach the mica-bearing dikes at an acute angle 
with their strike; some are small and crooked, and some 
are driven on such a steep grade that much of the ad- 
vantage of depth is lost. Obviously such unskillful work 
may make a failure of any method. 

Shafts—Almost invariably shafts are located on the 
pegmatite outcrop, and this rock is followed in sinking. 
Hence, many shafts are inclined and some are crooked. 
Wherever promising mica is encountered, drifts are 
opened and the deposit is stoped out. The shaft is then 
deepened and the operation repeated as other pockets 
are found. Shafts are also often sunk along the drifts 
or at their extremities, and the workings are thus ex- 
tended and multiplied as long as paying mica is found. 
If a shaft does not find workable mica at moderate 
depth, drifts are often opened along the strike of the 
pegmatite at vertical intervals of 50 to 100 ft. Few 
shafts exceed 300 ft., and most of these are in India. 


CARELESS SHAFT SINKING OCCASIONALLY NOTED 


Expensive bungling is sometimes observed in the 
shafts of mica mines. Many of them are unnecessarily 
crooked and irregular, both in diameter and in form of 
cross-section, and sometimes they are sunk at absurdly 
short intervals. Thus, for the mining of separate pock- 
ets of mica, shafts 50 ft. deep have been sunk within 
15 ft. of each other! 

The method, sometimes advocated for its economy of 
mica, of sinking in the country rock beside the deposit, 
with crosscuts and drifts at intervals to prove its ex- 
tent and character, and finally stoping out from the bot- 
tom, is seldom employed in mica mining. For the small 
miner it involves a greater outlay of capital before the 
producing stage is reached. Overhead stoping is a 
desirable economy, but the contention that mica is 
wasted by sinking through the deposit has been ques- 
tioned. Thus, Dixon states that the Indian miner in- 
stantly knows by the feel of his steel when his drill 
strikes a “book” of mica. Unless the drill is perpen- 
dicular to the cleavage it cannot be turned, and it is 
almost impossible to drill through a “book.” This of 
course refers to hand drilling, which is still the prevail- 
ing method. He says, further, that blasting around a 
“book” does not injure it if ordinary care is used and 
only enough powder to loosen the rock. The Indian 
miners are patient and skillful in getting out the mica 
with little injury. 

Drilling and Blasting.—Little or no drilling is re- 
quired in the shallow workings of most mica-mining 
districts. Thus in India, the southern United States, 
and Brazil the rocks are softened by kaolinization of the 
feldspars to ‘depths of 50 to 100 ft. or more. Such mate- 
rials are handled with the pick and shovel, with an 
occasional blast in the harder residual masses. Mining 
in the hard rock is generally avoided as long as easily 
worked deposits can be found near the surface. 
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In the hard rock hand-drilling is the rule. Power 
drills are employed only in the exceptional mine that has 
a certain amount of modern equipment. They are com- 
monly operated by steam rather than compressed air, 
as by this method only a boiler is required for both 
pumping and drilling, and the expense of installing a 
compressor is avoided. Electric drills have occasionally 
been used, with hydro-electric power plants on neigh- 
boring streams, as at some localities in North Carolina. 
In the hard rock of the New Hampshire mines it is 
estimated that machine drills cut down the operating 
costs about 50 per cent. They give great economy 
everywhere in barren rock, but unless carefully watched 
they do serious injury to the mica in stoping. 

Slow progress is made when working in the mica 
deposits, on account of the care that must be exercised 
to minimize damage to the mica. Few and shallow holes 
are drilled, generally only 2 to 4 ft. deep, and light shots 
are fired, so as merely to loosen the rock, which is then 
taken down with picks or with hammers and wedges. 
Fuse firing is the usual custom, so the different shots 
will explode in succession. In poor or barren ground 
deeper holes are used to advantage and battery firing is 
often employed to break down the greatest possible 
amount of rock. 

Haulage and Hoisting.—The simplest windlass is the 
most common equipment for hoisting. Next to this some 
form of hand winch or boon derrick is widely used. 
Horsepower is used for hoisting at many mines, either 
by direct traction or by the horse-whim, and an in- 
creasing number of mines are using the steam hoist. 

Many mines use small dumping cars on light tram- 
ways, but the wheelbarrow is still extensively used in 
the smaller workings. In India the waste is loaded into 
baskets by hand cr with the hoe-like kodali, and the 
baskets are then picked up and carried, even where the 
distance is only a few feet. In the old primitive type 
of workings the waste is passed out of the mines from 
hand to hand by long lines of women. The great prob- 
lem of haulage and hoisting in all mica mining is the 
removal of the waste rock, the relatively small amount 
of mica being picked out and freed from the adhering 
rock by hand cobbing. 


PREPARATION OF MICA FOR MARKET’ 


Crystals or “books” of mica as they come from the 
mines are rough blocks, some of them hexagonal in 
shape, but most of them irregular, with only one or 
two smooth sides. After being broken free from adher- 
ing rock with hammers, the blocks are split with knives 
into sheets about one-sixteenth of an inch in thickness, 
from which the rough, imperfect edges are removed by 
the fingers (“thumb-trimmed”) or a knife (“knife- 
trimmed’). The sheets are then graded according to 
size and quality, after which they are ready for further 
splitting and trimming into desired patterns. 

The rough blocks of mine-run mica do not always give 
an indication of the quality of mica they contain, 
whether it is good sheet or so flawed as to be of value 
only as scrap for grinding. In parts of New Hampshire 
and in the West, particularly in South Dakota and Idaho, 
much of the mica is sold by the miner as mine-run mica. 

After the blocks have been split into sheets about 
one-sixteenth of an inch in thickness, the mica is called 
“sheets.” In trimming the sheet mica the broken and 
flawed parts, mostly near the border, are broken or cut 


2Dixon: Trans. A.I.M.E., Vol. 45, 1914, p. 106. Schaller: Min- 
eral Rcsources, 1918. 
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away, leaving an irregular piece from which a regular 
pattern may be cut. Thumb-trimmed mica has the loose 
and imperfect parts broken off by the fingers alone; 
knife-trimmed has additional imperfect parts cut away 
with a knife. Most domestic mica as marketed is 
rough-trimmed or poorly knife-trimmed. Most Indian 
and other foreign mica is sickle-trimmed, that is, closely 
knife-trimmed, the large knife used being called a 
sickle. It rarely contains any mica with cracks or im- 
portant flaws, whereas the domestic knife-trimmed mica 
still contains many imperfections, although the most 
prominent have been cut off. Mica from Madras, India, 
which has been cut with a shear into roughly square 
shape is called “Madras-trimmed” or “shear-trimmed.” 
All such sheet or split mica is technically known as 
“uncut” or “unmanufactured,” and the foreign is also 
called “plate” or “block.” 


MANY GRADES OF MICA 


In India the mica is roughly sorted by the miners. 
That which is obviously worthless is thrown on the 
dump, and the rest is made into bundles of about 30-lb. 
each and brought to the storehouse at the end of the 
day. The mica is then roughly sorted according to size 
and given to trimmers, boys taking the small pieces and 
well-paid men the larger ones. The rough edges are 
cut off on a bevel with a sickle-like knife, all cracks and 
inclusions being cut away, regardless of the shape as- 
sumed. In the larger sizes each piece is carefully 
cleaned as much as possible. This is the sickle-trimmed 
mica. It is now graded according to size; that is, ac- 
cording to surface area, as prescribed by the London 
(or Indian) standard, and the sizes are graded accord- 
ing to quality. The common grades are designated as 
clear ruby, slightly stained, and black spotted. The 
silver-white soft mica is usually graded separately, but 
the smoky, brown, pale amber, and other varieties are 
mixed in with the ruby. 

Stained and spotted mica, No. 6 (2 to 3 sq.in.), some 
of No. 5 (3 to 6 sq.in.), and thin sheets derived from 
cleaning the larger sizes are split into films or “split- 
tings.” This work is done chiefly by children, but occa- 
sionally by women. Children have the more delicate 
touch and are the best workers. A knife is used or 
the thumb-nail, which is purposely allowed to grow long. 
A good worker can make about 2 lb. of splittings per 
day, but they generally do considerably less. | 

The different sizes and grades are packed into boxes 
of 100 Ib. and shipped. Little Indian mica is cut to size. 

Mica splittings (also called “slittings,” “skimmings,” 
or “films,” and in Canada “thin-split mica”) are made 
into mica board, which is used extensively in electric 
dynamos, motors, and transformers. They are also 
made into flexible mica cloth and tape. Splittings are 
about one-thousandth of an inch in thickness, are ir- 
regular in outline, and may contain a small quantity of 
flaws. They are so thin that a handful of them feels 
like crumpled tissue paper. Some splittings accumulate 
in the sheeting and trimming of mine-run mica, but most 
of them are made by splitting up the smaller sheets, 
especially the stained or spotted mica, as explained. 

These splittings are laid irregularly on one another, 
either by hand or by specially devised machines, and 
shellac or other binder is spread evenly and thinly over 
them, layer by layer. The board is finished and brought 
to a uniform thickness by pressure and heat. ‘“Mica- 
nite,” “micabeston,” and “micabond” are some of the 
trade names by which mica board is known. 
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Most of the mine-run mica is worthless for sheet mica, 
on account of cracks, flaws, inclusions, wrinkles, and 
other imperfections. Add to this the waste from trim- 
ming and cutting the sheets, and three-fourths to nine- 
tenths or more of the total output finds its way into 
“scrap” mica, which is thrown on the dump as worthless, 
except where the conditions are favorable to grinding 
it and marketing it in that form. Scrap mica as it comes 
to the mill consists of irregular lumps and plates of 
various sizes, some of which generally contain small 
inclusions of rock. This material is ground either wet 
or dry in mills specially designed for the purpose, and 
the ground mica is screened into various sizes for mar- 
keting. 

But little is known concerning the percentage of mica 
actually present in the deposits as mined. This is not 
remarkable in view of the fact that there is practically 
no relation between total mica content and value, except 
that any deposit of value must contain some mica. 

Dixon states that mica constitutes about one-eighth 
of the vein material in some of the most productive 
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Courtesy of U. 8. Geological Survey 
A mica mine near North Plumtree, N. C. 


mines of India, and one-half of this comes to the sur- 
face as rough mica. The proportion recovered depends 
on the care shown by the miners in sorting. Schaller 
cites an Indian mine in a pegmatite dike 40 ft. thick, 
which was worked by modern methods in 1900 for more 
than 300 ft. and which yielded 40 lb. of mine-run mica, 
or 10 lb. of trimmed mica, for each ton of pegmatite 
rock removed. The mine-run mica does not include the 
waste mica, perhaps equally as great or even greater 
in amount, which goes at once to the dump, without 
separation from the inclosing rock. 


YIELD OF SHEET MICA GENERALLY SMALL 


Most mines are worked for the small percentages of 
sheet mica they contain; the vast amount of waste can 
be utilized only where a ready market and milling facili- 
ties warrant the grinding. Only large deposits of nearly 
pure mica favorably situated with reference to transpor- 
tation can be profitably worked for ground mica alone, 
and few mines of this sort are in operation. 

The proportion of finished sheet, ready for use, ob- 
tained from the rough blocks or “books” as they come 
from the mine is small, rarely being as much as 10 per 
cent. Schaller has calculated the following percentages 


from detailed reports furnished the U. S. Geological 
Survey on about 2,500,000 lb. of mica mined in the 
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southern United States, chiefly in North Carolina in the 
years 1916-1918, inclusive, all of which was mined be- 
cause of its sheet content: Uncut mica—Uncut sheet, 
9 per cent (14 x 2, 3 per cent; 2 x 2, 2 per cent; 2 x 3, 
2 per cent; 3 x 3, 1 per cent; large, 1 per cent); uncut 
punch, 26; scrap, 65. Cut mica—Cut sheet, 3 per cent 
(condenser, 1.2; electric, 1.1; stove, 4; phonograph, 0.1; 
splittings, 0.2); cut washers, 8; scrap, 89 (from trim- 
mings, 65; from cutting punch, 18; from cutting 
sheet, 6). 
It thus appears that only 3 per cent of cut sheet and 
8 per cent of cut washers are obtainable as finished 
products from the mine-run mica, the remaining 89 per 
cent being waste or scrap mica, suitable only for grind- 
ing. It is safe to say that a deposit falling much below 
this average, under conditions of mining in the United 
States, will be of doubtful value, and careful tests should 
be made before large-scale operation is undertaken. Such 
tests should be carried through to the finished products. 
Sizes obtainable from the natural mica “books” are 
generally overestimated by the inexperienced. The un- 
cut mica will seldom yield a cut sheet much larger than 
one-half its surface area. Furthermore, about two- 
thirds of the rough mine-run mica must be thrown at 
once into scrap, because of cracks, wrinkles, markings, 
discoloration, or lack of smooth, perfect cleavage. 


MucH WASTE FROM GRADING AND OPERATIONS 


Brazilian mica is said to yield about 10 per cent of 
knife-trimmed sheet from the total mica mined, and this 
gives an average, if carefully trimmed, of about 50 per 
cent of cut sheet. Schaller estimated that only ahout 
45 per cent of the total uncut sheet, domestic and im- 
ported, in the United States, excluding splittings, or 
67 per cent if splittings are included, is finally used in 
the finished form, the remainder becoming scrap. Thus 
one-third to one-half of the marketable uncut sheet mica 
is lost in the refuse and trimmings that result from 
converting it into the cut and manufactured forms. 

Culin’® calculates the following percentages from the 
flow sheet of a New Hampshire mica mine: Cut mica, 
13.5 per cent (stove, 6; electric, 7.5); washers, 23; 
tubes and splittings, 3; ground mica, 68.2; loss, 2.3 
per cent. 

Such estimates have little significance, however, with- 
out a knowledge of the sizes and quality of the sheets 
produced; for, as previously pointed out, the value of 
a mica deposit, in contrast with a metallic ore, depends 
primarily on the physical properties of the mineral 
rather than the quantity present. 


EXACTING DEMANDS UPON MICA PRODUCT 


The enormous losses of mica in every stage, from the 
mine to the manufactured product, are comprehensible 
only when it is understood that large quantities of the 
mineral are affected by cracks, flaws, wrinkles, inclu- 
sions, stains, and other defects, and also that exacting 
requirements must be met in some of the most important 
uses of the mineral. Thus, condenser mica must be 
clear and must split easily and smoothly into films as 
thin as one-thousandth of an inch, which must be free 
from cracks, holes, foreign substances, stains, spots, 
waves, wrinkles, rulings, or knots; and for wireless use 
these films must withstand a voltage of 20,000. For 
magneto condensers, the voltage is much lower, but the 
films must be free from cracks and other defects. Care- 





3F, L. Culin, Jr.: “University of Arizona Bull. 16,” 1917-18. 
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ful selection is essential to obtain a pound of cut con- 
denser films from five to six pounds of domestic uncut 
mica. 

Phonograph diaphragms also require mica of very 
high grade. It must be clear and free from rulings, 
cracks, and all imperfections and inclusions, must split 
well and evenly, and must be flat. Mica for lamp chim- 
neys and canopies must be clear, split easily, and be 
flexible. Indian and Brazilian mica are good, but very 
little domestic mica can be used for these purposes. For 
stove fronts a nearly clear, hard, and rigid mica is best. 
Much of the North Carolina mica, especially the greenish 
variety, is well adapted for this use. For genera! in- 
sulation a spotted or slightly stained mica will serve, 
but spotted mica contains too many inclusions of iron 
oxide for high-voltage insulation. 

The utilization of smaller plates of mica in recent 
years for punch forms and for splittings used in the 
manufacture of mica board has made it possible to work 
many deposits that were formerly abandoned as worth- 
less. For this reason, also, much of the waste of former 
years has been rescued from old dumps. Since the de- 
mand for 1 x 1 in. mica arose, de Schmid estimates that 
this size constitutes. about 50 per cent of the output of 
Canadian phlogopite mines; that 1 x 2 in. furnishes 25 
per cent; and only 3 to 5 per cent is 4 x 6 in. or larger. 

The quantity of marketable mica that must be produced 
in order that a mine may be operated at a profit is sub- 
ject to variation with the local labor and market con- 
ditions and the individual features of the mine itself. 
Thus, it is obvious that a hard-rock mine must produce 
a larger percentage or a higher grade of marketable 
mica to be successful than one in which the rock has 
been softened by decomposition, although the advan- 
tage may be partly offset by the necessity of timbering. 
Open quarries and trenches are the cheapest methods, 
and hill-side mines worked through tunnels are less 
expensive in general than deep shafts. On the other 
hand, any mine that is not drained by gravity must 
incur the additional cost of pumping. It is obvious, 
also, that a mine that produces chiefly small sizes must 
yield a larger quantity than will be required of a mine 
that produces a high percentage of large sheets, both 
because of the lower value per pound of the smaller mica 
and also owing to the greater cost of handling and pre- 
paring the larger quantity. 


IMPROVED METHODS REQUIRED 


A Canadian phlogopite mine in which no exceptional 
difficulties are encountered and no great depth was 
reached could be profitably operated in 1910, as esti- 
mated by de Schmid, on an average production of 25 lb., 
of trimmed mica of 1 x 2-in. grade, per diem for each 
man employed in the mine. The mining of muscovite in 
Canada from deposits producing 1 x 3-in. mica and 
under as their staple output he regarded as practically 
out of the question, on account of high labor costs, 
although such sizes could be profitably mined in India 
and other Eastern countries where labor is cheap. Many 
mines in the southern United States, with their longer 
season for open workings and operated largely as a side 
line to farming, are chiefly dependent on these smaller 
sizes. 

Some mines in every important producing region have 
now been equipped with modern machinery and have 
adopted more scientific methods of operation. Even 
before the end of the last century some exceptional 
mines in Canada and North Carolina used steam hoists 
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and pumps, and a power drill has been installed here 
and there in the intervening years; but most of the 
advance has been made within the last ten years, and 
particularly in Canada an increasingly large proportion 
of the production comes from the few well-equipped 
mines. Even in India, with its vast supply of cheap 
labor, the limitations of the old methods were seriously 
felt, and modern pumps and hoists were being installed 
with satisfactory results before the beginning of the 
World War. 

In Brazil considerable capital is said to be invested 
in the mica mines, and the effects of better methods 
were apparently seen in the sharp rise in production in 
response to the war demands and in the special atten- 
tion given to the equally important matters of prepara- 


tion, classification, and packing of the mica for the 
market. 


MODERN METHODS MusT PRODUCE FUTURE SUPPLIES 


With the rapid exhaustion of superficial deposits that 
may be easily exploited by “gopher” and “jayhawker” 
methods, it is clear that future supplies must come more 
and more from the mines that are properly organized 
and capitalized for carrying on systematic exploration 
and mining. The day of the small operator, who finds 
a pocket of mica and devotes himself exclusively to its 
extraction as long as there is mica in sight, is rapidly 
drawing to a close. The sooner the transformation is 
realized, the more dependable will become the supply 
of mica, the more trustworthy will be its preparation 
and classification for the market, and the more firmly 
established will the mica-mining industry become. The 
small miner must organize, capitalize, and modernize his 
methods or suffer the penalty of extinction. 


INTELLIGENT DIRECTION OF OPERATIONS VITAL 
To SUCCESS 


As in any other type of mining, the successful ex- 
ploitation of a mica deposit depends largely upon eco- 
nomical and intelligent management. The methods 
adopted must have regard not only to the maximum im- 
mediate output at the minimum outlay, but also to 
future possibilities; and this demands a knowledge of 
the character and peculiarities of mica deposits as well 
as skill in practical mining methods. 

The necessity for vigorous and continuous prospecting 
and exploration in connection with mica mining has not 
generally been appreciated. Only in this way can ade- 
quate reserves be assured for continuous production, 
without which contracts cannot safely be taken or orders 
promptly filled. These operations call for capital and 
equipment. Light, semi-portable equipment, suitable 
for prospecting, may also be used for mining many of 
the smaller deposits. The installation of costly machin- 
ery at an unproved mine is always hazardous, and this 
is pre-eminently true of mica mines. Reliability of out- 
put is still further assured by the operation of several 
mines simultaneously, so that production may continue 
in some while dead work is under way in others. 

Prospecting methods should include crosscutting 
ditches and tunnels as well as trenches along the 
strike, so as to determine the extent and distribution of 
the mica and the best methods and points of attack for 
extracting it. In hilly and mountainous districts much 
hoisting and pumping expense can be saved by a greater 
use of tunnels instead of shafts. Overhead stoping on 
a filling of waste will also often reduce the expense of 
hoisting and haulage, cheapen production, and largely 
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dispense with the necessity for timbering, especially if 
pillars of lean or barren rock are left at intervals. 
Where the veins are not steep, underhand stoping may 
be found economical; but steeply dipping deposits are 
the rule, and these should first be proved by shafts and 
crosscuts and then mined by overhand stoping. 

Byproducts can be made an additional source of in- 
come in some regions. Reference has already been made 
to the saving of apatite (phosphate) in Quebec and On- 
tario, and to the kaolin, feldspar, gems, and rare-metal 
minerals in North Carolina. Some of these, particularly 
kaolin and feldspar, can doubtless be utilized to a greater 
extent in many American mines that are near the rail- 
roads. 

It is also highly desirable to save a larger proportion 
of waste mica in the form of splittings for the manu- 
facture of mica board. This would be feasible if the 
great amount of hand labor now required in their pro- 
duction could be materially reduced by mechanical de- 
vices. Some experiments have been made, with partial 
success, it is said, and inventors might well direct their 
attention to this problem, to the mutual advantage of 
both the mica-mining and the electrical industries. 

A. wider adaptation of ground mica to electrical uses 
is also needed. At present it is limited to insulation 
molded with shellac. A method might be devised, for 
example, for the manufacture of mica board from “bran,” 
the coarsest and cheapest grade of ground mica, or from 
a combination of bran mica and splittings. 


RECORDS AND MAPS SHOULD BE KEPT 


To the miner in any other field it goes without saying 
that mine maps should be constructed and kept con- 
stantly up with the progress of the work. In mica min- . 
ing, where so much may depend on the size, distribution, 
and local characteristics of the pegmatites and the con- 
tained mica, maps of the work of former years would 
be invaluable to the skilled miner, who will know how 
to take advantage of them in further exploration and 
exploitation in the same region. This has been empha- 
sized by Dixon in his description of conditions in India, 
which largely hold true for mica mining in general. 

The reopening of old workings gives rise to difficult 
problems. Mine maps are practically unknown. No 
one knows how deep the mine was, where the bottom 
workings are, or why the mining was stopped— 
whether by reason of caving or too much water, or the 
poverty of the ground. Under these conditions it is 
difficult to determine the best location for a shaft, or even 
whether it is worth while to sink one. According to 
the old miners, every deep abandoned working was 
fabulously rich; and there is some reason in what they 
say, for only rich deposits could be worked to any depth 
by such methods. 

Finally, an urgent word of admonition should be 
added concerning the preparation and grading of the 
product for the market. No matter how great the merit 
of the mines of a district may be, unless the mica is 
carefully prepared, graded as to size and quality, and 
shipments are standardized, it cannot expect to obtain 
permanent favor among consumers in this country or in 
Europe.‘ India alone among mica-producing countries 
has mastered the art of preparing, grading and stand- 
ardizing the product, and the admonition is most needed 
perhaps in the mica districts of the United States and 
Canada. 


4D. A. Hall: Political and Commercial Geology. 
1920, p. 384. 
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Refinery Practice and Flue Losses in Smelting Cyanide 
Precipitate at Buckhorn, Nev. 


Filter Cake, Briquetted With Litharge and Suitable Fluxes, Smelted 
in Small Blast Furnace and the Resulting Bullion Cupelled— 
Careful Tests Prove Fume Losses Small 


By E. R. RICHARDS 


of many new gold and silver properties may make 

the following description of operations and ex- 
perimental work to determine flue losses of gold and 
silver of interest. The plant under consideration was a 
300-ton all-slime cyanide plant at Buckhorn, Nev., using 
zinc-dust precipitation. Two Merrill presses were used 
to filter the precipitated gold and silver from the solu- 
tion, these presses holding the precipitate from a 
month’s operations. 

The refinery was equipped as follows: Two Merrill 
presses; a small water-jacketed lead blast furnace with 
movable crucible and lead well; a briquet press; a 
reverberatory type, oil-fired cupellation furnace, the 
cupel of which had a working space 30 in. long by 20 in. 
wide by 4 in. deep; a Case, oil-fired, tilting-crucible, re- 
melting furnace; a 6-cu.ft. Connellsville blower; two 
hopper-shaped, sheet-iron precipitate cars; briquet trays; 
slag and bullion molds; scales, furnace tools; and a small 
dry-grinding ball mill for grinding fluxes. The blast 
furnace was 24 in. in diameter at the tuyéres and 6 ft. 
high from the tuyéres to the charge floor. A generous 
settling chamber and flue system took care of the gases 
from the blast furnace and cupel furnace. 


Te REVIVAL of gold mining and the starting 


DETAILS OF THE PROCESS 


On the first of each month the Merrill precipitate 
presses were opened and the precipitate was removed by 
scraping it into the sheet-iron cars. False filter cloths 
of unbleached muslin were used over the regular 
canvases. These were dried and burned, and the ashes 
added to the precipitate. This practice cut down the 
cost of filter cloths and kept the presses working better 
than with only the regular canvases. The precipitate 
was weighed and carefully sampled, the moisture con- 
tent was determined, and the material was then assayed 
for gold and silver. Normally, the precipitate was 60 
to 70 per cent metal. Flue dust from the previous 
month’s clean-up and melt was added to the precipitate, 
and the whole was mixed by hand with about twice its 
weight of litharge, 15 per cent soda ash, and 5 to 6 per 
cent borax glass, and pressed into briquets about 4 in. 
in diameter by 2 in. thick. The precipitate was not dried 
before mixing with the fluxes, nor were the briquets 
dried prior to smelting, other than the usual standing 
over night before the blast furnace was started. 

The morning after the briquets were finished, the 
blast furnace was started with a wood fire, under 18 to 
24 in. of coke. If the crucible had been repaired, it was 
thoroughly dried out before the melt. After the coke 
was glowing throughout, 300 to 400 lb. of pig lead was 
put into the furnace to fill the lead well and bottom of 
the crucible. Regular charging was then started, the 
charge consisting of 36 briquets, 15 to 20 per cent by 
weight of coke, and 40 to 50 lb. of lead blast-furnace 
slag. With this slag was fed any foul slag from 





previous melts, furnace barrings and cleanings from the 
crucible and lead well, and old cupel bottoms. Shortly 
after the regular charging was started, the blast was 
gradually raised to normal and slag started from the 
furnace. Slag was drawn from the furnace contin- 
uously by a trap built around the tap hole with brick 
and clay. 

The slag from each melt was kept by itself until its 
assay value had been determined and its final disposi- 
tion decided upon. The lead bullion was dipped from 
the lead well into small molds by hand and allowed to 
cool. The first 300 or 400 Ib. of lead was saved to 
charge the furnace for the next melt. In blowing down 
the furnace, no precautions were necessary other than to 
charge some extra coke over the last briquet charge, and 
to lower the blast toward the end of the run. The 
furnace crucible was removed from under the shaft and 
cleaned immediately after the melt was finished. The 
blast furnace run usually took from sixteen to twenty 
hours. 


CUPELLATION THE NEXT STEP 


After the blast furnace had been running about six 
hours, the cupel furnace was started and maintained at 
a low heat until the cupel was a dull red. The pigs of 
lead bullion were then charged until the receptacle was 
filled, and the heat was raised until the lead started to 
cupel, The resulting litharge was tapped from the front 
of the cupel by tipping it slightly forward. More base 
bullion was added to keep up the level of metal in the 
cupel until all the bullion had been added, cupellation 
being continued until all the lead was oxidized and the 
remaining bullion remained quiet. Toward the end of 
the process, the cupel was tipped back nearly level and 
the front of the cupel cut down with a chisel bar to 
permit the litharge to flow out. When finished, the bul- 
lion was poured into molds and allowed to cool. The bul- 
lion was then remelted in the crucible furnace with a 
little nitre and sand, and cast into final bars for ship- 
ping. The average fineness of these bars was 0.890 to 
0.950, the bars being clean and bright and free from 
slag. The litharge from the cupellation was ground dry 
and used for flux in the next melt. 

The following tests were made to ascertain the flue 
losses of gold and silver during the melting of the 
precipitate and the cupelling of the base bullion result- 
ing from the blast furnace run: 


BLAST FURNACE OPERATION DURING TEST 


The furnace was started at 8 a.m. Feb. 3 and blown 
out at 12:30 a.m. Feb. 4th, a total time of sixteen and 
one-half hours. The blast pressure was maintained 
near 14 in. of mercury. The top of the furnace was 
cool and at no time showed flame on top of the charge. 
From four to five charges of firm, hard briquets per 
hour was the average rate of feeding during the run. 
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The fume escaping from the stack was dark brown to 
black at all times and fairly abundant. 

Referring to the accompanying drawings, Fig. 1 shows 
a detail of the sampling filter, which was made by pour- 
ing ordinary commercial asbestos, suspended in water, 
into the crucible. Fig. 2 shows the general arrange- 
ment of the apparatus. Samples for analyses were taken 
by pulling one cubic foot of gas through this apparatus 
The tube from the Gooch crucible extended into the 
stack about 4 in. and was far enough above the base of 
the stack to insure that no eddy currents would affect 
the results. Care was taken to get all the fume from 
this tube, as well as that caught on the asbestos. The 


Rubber tubing 


Rubber cork 


Thistle tube 






Rubber tubing 


“ os fi, ar 
Thistle tube-* Pp Asbestos filter m 
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Fig. 1. Detail of sample filter 


gas after passing through the filter was colorless. 


The 
fume collected was black and fine grained, there being 


no individual particles visible. To obtain the velocity of 
the gas in the stack, the velocity head of the gas was 
measured by means of a pitot tube and an Ellison differ- 
ential gage, which were home made. Both gage and 
tube worked well, and readings checked closely. Nine 
samples were taken, and the following recorded data are 
typical: 

No. 1. Blast furnace running. Started 6:45; finished 
7:15 p.m.; 1 cut. gas drawn. Draft, 0.05 in. of water. 


Sample. filter 





Thermometer 


\\  ,Stop-cock 
§ 

Y 

' 


Oraduvate 


Fig. 2. General arrangement of sampling apparatus 


Fume sample showed trace of gold, 0.52 mg. silver, per 
cu.ft. of gas. 

No. 2. Blast furnace running. Started 7:20; finished 
7:40 p.m. Draft, 0.05 in. of water. Fume sample showed 
trace of gold, 0.58 mg. silver, per cu.ft. of gas. 

No. 5. Blast furnace running. Started 8:55; finished 
9:30 p.m. Draft, 0.03 in. of water. No gold, 0.38 mg. 
silver, per cu.ft. of gas. 

No. 9. Blast furnace running. Started 11:55 p.m.; fin- 
ished 12:40 a.m. Draft, 0.04 in. of water. 

Weight of crucible before test, 23.440 grams. 

Weight of crucible after test, 23.656 grams. 

Weight of fume collected, 0.216 grams—i. e., 216 mg. 
of fume per cu.ft. of gas. No gold; 0.22 mg. silver, per 
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cu.ft. of gas. A cubic foot of gas was considered at a tem- 
perature of 0 deg. C., as the thermometer stood at about 
that point throughout the tests. 

Cupel run: Six samples were taken with the cupel only 
running. The average of the six tests was as follows: 
Time, twenty-five minutes. Draft, 0.04 to 0.03 in. of water. 
Fume assayed no gold, trace of silver. Fume cupel very 
white and fine grained, and seemed to be mostly zinc oxide. 
Fume was tested for lead, and showed only a trace. 


METHOD OF MAKING CALCULATIONS 
The velocity of the flue gas was calculated from the 


ae 
formula V = 21.304 Re where 


V_ is the velocity 
H is the differential gage reading in inches of 
water 
T is the absolute temperature of the gas in deg. C. 
and P is the barometer reading in inches of mercury. 
Taking the average of the above readings for the blast- 
furnace run, the following is obtained: 


0.05 X 573 
28.5 


= 21.304 « V 1.006 
= 21.304 « 1.00 = 213 ft. per sec. 


The stack diameter was 30 in., having an area of 
cross-section of 4.90 sq.ft. Volume per minute, 21.3 
4.90 K 60 — 6,262 cu.ft. Volume per hour, 6,262 
60 =— 373,720 cu.ft. Total gas emanating from the 
stack, 164 373,720 = 6,166,380 cu.ft. No allowance 
was made for friction in the stack. Volume of gas cal- 
culated to 0 deg. C. and 760 mm. barometer. Average 
assay of fume as follows: Trace of gold, 0.32 mg. of 
silver, per cu.ft. of gas. The total silver loss was 
1,973.3 grams, or 61.4 oz. This was 0.43 per cent of the 
total silver in the melt. The gold loss could not be cal- 
culated, as the gold from the combined samples could 
not be weighed. It is likely that the gold loss would not 
exceed half an ounce. The lead lost in fume during the 
melt was slight. The total lead loss during the melt 
was 6 per cent, which included the slag losses. The 
blast-furnace slag from the melt assayed 0.42 oz. gold 
and 11.46 oz. silver. The value was $14.45 per ton. In 
the dust chambers was collected 118 lb. of flue dust, 
which assayed 65.5 oz. gold and 440 oz. of silver per ton, 
and had a total value of $95.18. About 50 per cent of 
this dust was caught in the first flue chamber and 76.7 
per cent in the first three chambers. 

The temperature of the flue gases was estimated, as 
the only thermometer available read to 200 deg. and the 
temperature was somewhat above this; it was taken at 
250 deg. Only one-twentieth of the error in tempera- 
ture appears in the final calculations, and any error in 
estimating temperature is on the side of safety. 

The losses due to fume during cupellation were slight, 
as no gold and only traces of silver showed in the 
samples of fume while the cupel alone was running. 

The formula for calculating velocity was furnished 
by R. L. Stevens, one time experimental chemist for the 
United States Smelting Co., of Salt Lake City. The 
Gooch crucible, in the manner shown, was used by Mr. 
Stevens also. . 


V = 21.304 


SUMMARY OF THE PROCESS 


The refinery process described worked smoothly. Two 
men were required for six shifts each to complete the 
melt, from cleaning the presses to finishing the bars. 
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Two extra shifts were required each month to clean up 
after the melt. The cost per ton for refining, including 
all labor, power, and supplies except zinc dust, was 4.6c. 
per ton of ore treated, over a period of eighteen months. 
This figure includes the cost of canvas for the precipitate 
presses. 

The process is not one that is in general use, but it 
has several advantages over the direct melting of pre- 
cipitate with fluxes in crucibles. There is no dust loss in 
charging, or through boiling of crucibles; no drying of 
precipitates; and no broken crucibles, with consequent 
spill of metal. Also, the precipitate is quickly converted 
into base bullion, thus reducing the chance for theft. 
The process is especially applicable where the volume of 
precipitate is great, as a large amount could be handled 
almost as cheaply as a small quantity. The method also 
finds a special application where arsenic, antimony, 
copper, or other similar metal is present that would 
injure the final bullion, for such metals are effectively 
removed by cupelling. The only losses are slag losses 
and fume losses, the former of which is under direct 
control, and the latter of which is small. The principle 
disadvantage of the process is the cost of installation, 
but this method is well worth consideration where a 
reasonable life of the mining enterprise is assured. 


When Preservative Treatment of Wood 
Is an Economy 


Although any set of timbers may be made more re- 
sistant to decay by preservative treatment, such treat- 
ment may not always be economical, even though the 
timbers are to be exposed to the most severe fungus 
attack, according to the Forest Products Laboratory, 
U. S. Forest Service, Madison, Wis. If the timbers are 
to be in service for a short time only, durability is unim- 
portant, and any kind of preservative treatment would 
obviously be a waste of money. If, on the other hand, 
the wood is naturally of low durability and is to be used 
in a permanent location, it is easy for preservative 
treatment to show great savings. Between these two 
extremes there are a number of instances in which it is 
a more difficult problem to determine whether or not 
preservative treatment will pay. 

If a timber user knows the average life that treated 
and untreated timbers are giving, and the cost of each 
in place, he can easily compute, with the use of the 
following table, the relative annual costs of maintaining 
the two. A mine operator may have found, for example, 
that untreated timbers are giving an average life of 
two years and that their cost in place is $6 per set. 
Assuming an interest rate of 7 per cent, the table shows 
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that timbers which need replacement every two years 
cost annually $0.553 on every dollar of their cost in 
place. For the $6 set, then, the annual maintenance 
cost would be six times $0.553, or $3.32. Treated 
timbers, the user may find, give an average life of 
fourteen years and cost $7.50 per set in place. The 
annual charge on timbers with a fourteen-year life is 
found in the table to be $0.116 on each dollar of their 
cost in place. The annual cost of maintaining the $7.50 
treated set, therefore, would be 7.5 times $0.116, or 
$0.87. Preservative treatment, then, would save this 
user annually $2.45 per set. 

If a timber user knows the cost of treated and un- 
treated timber and the average life of the untreated 
timber only, he can estimate how long treated timber 
would have to last to be as cheap as untreated timber. 
In the case discussed above, the untreated timber cost 
$6 in place; the treated, $7.50; and the untreated timber 
was lasting two years. The annual charge on the un- 
treated set was found to be $3.32, and as the annual 
charge on the $7.50 treated set is to equal this, we may 
set up the equation, 7.5 * y = $3.32; then y (the 
annual charge on one dollar expenditure) — $3.32— 7.5, 
or $0.443. Referring again to the table and looking 
along the 7 per cent interest rate row, we find that an 
annual charge of $0.443 on the dollar falls between the 
two-year and three-year columns and evidently at a point 
equivalent to about a two and three-quarter year life. 
It can readily be seen from this that if treatment adds 
only three-quarters of a year to the life of the timbers, 
it would pay for itself, and the user could be sure 
from the experience of others that it would add much 
more than this and would therefore be profitable. 

If untreated timber is giving long life, treatment 
might not result in great savings. However, often it 
might be possible to substitute for such timber a treated 
lower-grade material that would give as long or longer 
life, with an annual maintenance charge which would 
compare favorably with that of the better-grade un- 
treated timber. 

Several advantages arising out of the use of treated 
timber should not be overlooked, although they may not 
seem so important as cutting down maintenance costs. 
As decaying timbers are highly inflammable, preserva- 
tive treatment, by keeping the wood sound, reduces the 
fire hazard. Then, a well-preserved timber maintains 
high strength over a long period of time, whereas 
a decaying timber rapidly loses its strength. Preser- 
vation, by lengthening the life of timber and by per- 
mitting the use of low-grade material, also helps con- 
serve a timber user’s resources and the nation’s timber 


supply. 
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P(i+r)"r_ in which A = annual charge. 


Based on the formula, A = ————— 
(1+ r)"-1, 


P = amount of initial investment. 
n = number of years in the recurring period (the average life of the timber). 


rt = the rate of interest expressed decimally. 
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The Marketing of Arsenic 


Insecticide and Chemical Manufacturers Consume Large Amounts— Three 
American Mining Companies Account for Domestic Production— 
Industry Dependent Upon Agricultural Demand 


By F. Y. ROBERTSON 
Vice-President, U. S. Smelting, Refining & Mining Company 


RSENIC is an element which is generally classed 
A among the non-metals, though it has some of the 
characteristics of a metal. Its appearance and 
luster are metallic, and it forms, with several metals, 
compounds which, though brittle, correspond to true 
alloys such as hard lead, a compound of arsenic and 
lead, and several varieties of speculum metal. The 
addition of arsenic to most metals makes an alloy 
which is brittle. 

Arsenic is found in the uncombined condition in vari- 
ous localities, but more generally in combination with 
other metals and sulphur in the form of more or less 
complex sulphides. The number of arsenic minerals— 
that is, the minerals of which arsenic forms either a 
major or minor constituent—is large, 130 or more, or 
approximately 12 per cent of the 1,100 known minerals, 
and they are of general occurrence. 


ARSEN!C COMMONLY ASSOCIATED WITH ANTIMONY 
AND SILVER 


Native arsenic occurs usually in metalliferous veins 
in association with ores of antimony, silver and other 
metals. Arsenic is a constituent of the miners’ arseni- 
cal iron, arsenical pyrites or mispickel, arsenical nickel, 
realgar, orpiment, and other minerals. The principal 
producing countries of white arsenic and arsenic com- 
pounds are Germany, France, Portugal, Spain, England, 
Turkey, Mexico, Canada, Japan, and the United States. 

The ordinary commercial or white arsenic is produced, 
in the United States, largely as a byproduct recovered 
from flue dust and fume at smelters in the Western 
states. Sulphurous gases and fumes containing arsenic 
from the furnaces are precipitated by being drawn 
through baghouses or by the electrical precipitation 
of particles from the fume and gas by the Cottrell 
treater. After the arsenic fumes and dust are precipi- 
tated, they are refined in special furnaces or reverbera- 
tories, the result being a high-grade, fine white 
commercial arsenic product analyzing 99 per cent or 
better of As,O,. This product is pulverized, and bar- 
reled or otherwise prepared for the market. 


ARSENICAL CHEMICALS IMPORTANT 


A number of arsenic salts and oxides are used 
medicinally, among them the bromide, iodide, trisul- 
phide, trioxide, sodium arsenate, and potassium arse- 
nate. Realgar, the disulphide, both natural and arti- 
ficial, is used as a paint pigment in calico printing, 
dyeing, tanning and, as it burns with an intense white 
light, in pyrotechnics. Orpiment, the trisulphide, called 
also king’s yellow, is used as a paint pigment and as a 
reducing agent in chemical work. The trioxide is used 
in paints; for preserving hides, both by taxidermists 
and the leather industry; as an antiseptic; in killing 
animal pests; and in the preparation of volumetic solu- 
tions. Sodium arsenate is used in dyeing with turkey- 
red oil and in printing fabrics; sodium arsenite in 


making soaps for use on skins and hides. Potassium 
arsenite is used as a reducer for silver in the manufac- 
ture of mirrors. 

Elemental or metallic arsenic is used as an alloy in 
the hardening of metals. Its alloys with copper are 
white, dense, malleable, and fusible. The use of arsenic 
as a flux in brass is advocated by brass founders, as it 
is the one element which approaches nearest the action 
of a flux, because it promotes the union of metals that 
would be difficult to mix. Arsenic has been used in the 
manufacture of steel, and tests show a slight superiority 
in favor of the steel containing arsenic. It has also 
been successfully applied to patent fly-killing devices. 


INSECTICIDES MAIN SOURCE OF CONSUMPTION 


White arsenic (As,0,) is used principally in the 
manufacture of insecticides, weed-killers, glass, and 
cattle and sheep dips. The largest consumption of white 
arsenic is by the insecticide manufacturers in the pro- 
duction of lead arsenate, calcium arsenate, paris green, 
london purple, and cattle and sheep dips. Lead arse- 
nates are used in spraying solutions at different seasons 
of the year by horticulturists and vegetable and fruit 
growers throughout the United States. Most of the 
insecticide manufacturers are in states east of the 
Mississippi, supplying the demands of the Eastern and 
Southern states, but there are other manufacturers in 
Colorado, Utah, and on the Western coast, meeting the 
demands of their various localities. The chief market- 
ing points are New York, Chicago, San Francisco, and 
Houston, Tex. 


ARSENIC LARGELY USED FOR AGRICULTURAL PURPOSES 


A considerable tonnage of white arsenic is used in 
the manufacture of weed killers, which are used prin- 
cipally by the various railroads throughout the country, 
it being found a cheap and effective method of keeping 
the roadbeds and rights-of-way free from grass and 
weeds which otherwise would have to be removed by hand. 

The annual consumption of white arsenic in the 
United States varies considerably. In 1920 it was esti- 
mated at approximately 15,000 tons, though in 1921 
probably not over 9,000 tons was used. Prior to 1914, 
by far the larger proportion of arsenic was imported; 
in fact, from 1901 to 1910, inclusive, the United States 
produced only an average of approximately 975 tons 
per annum, though the average imports per annum for 
the same period of time were approximately 4,235 tons. 
The annual consumption in the United States has varied 
from a minimum of about 3,400 tons in 1904 to a maxi- 
mum of approximately 15,000 tons in 1920. 

The demand for white arsenic is heaviest from No- 
vember to March, owing to the large amount used in 
the manufacture of insecticides, lead arsenates and 
other chemicals, the consumption of which is greatest 
in the spring and early summer months for spraying 
orchards, plants, vegetables, and trees. 
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Through Government research, calcium arsenate has 
been found effective, when properly applied, against 
the boll weevil, and as the encroachment of the boll 
weevil has encompassed the entire cotton-producing 
section of the United States at this time, the demand 
for and use of calcium arsenate will be greatly in- 
creased. The basic purpose of the poisoning is to 
merely keep the weevils sufficiently reduced in number 
so that their feeding will not increase the fruit shed 
which would be experienced in their absence; that is to 
say, the weevils are allowed to develop undisturbed 
until they approach the point of actually reducing the 
crop, and are then held in check by poisoning just long 
enough to let the plant set and develop beyond weevil 
injury all bolls that it will be able to mature. 

If calcium arsenate is properly made it will not injure 
the cotton plants, nor is it nearly so dangerous as paris 
green, as it does not possess the caustic characteristics 
of the latter. When properly applied from five to seven 
pounds of calcium arsenate are required to an acre 
for each application, the number of applications usually 
varying from three to five, with an interval of from 
four to seven days between applications, depending 
upon the extent of the infestation and atmospheric con- 
ditions. Owing to the cost of the material and apply- 
ing, the Government states that it seems inadvisable 
to attempt poisoning of land which is not capable of 
making at least one-half bale of cotton per acre in the 
absence of weevil injury. The gain secured by poison- 
ing ranges as high as 1,000 lb. of seed cotton per acre, 
and on fairly fertile soil, subject to a serious degree 
of weevil injury, average gains of from 300 to 500 lb. 
of seed cotton per acre are entirely possible. 


DIFFICULT TO ESTIMATE CONSUMING DEMAND 


There seems to be no method of determining an aver- 
age amount of arsenic used in the manufacture of 
calcium arsenate, owing to seasonal demands varying 
in accordance with agricultural conditions; that is to 
say, with low prices for cotton, comparatively little 
boll-weevil poisoning would be undertaken by the plant- 
ers, whereas with good prices for cotton, and the con- 
sequent necessity of saving the crop, there would be a 
demand for a large amount of calcium arsenate. The 
quantity of calcium arsenate used per acre will vary 
from 15 to 25 lb., according to the number of applica- 
tions required; and, if the use of calcium arsenate be- 
came at all general throughout the cotton-producing 
area, it would afford a market for practically all of the 
arsenic produced in the United States. 

The principal difficulty at the present time is in secur- 
ing an effective method of application. Calcium 
arsenate is used in exceedingly fine powdered form, and 
is applied either by machines treating five rows of cot- 
ton at a time, or by means of a hand gun, usually 
carried by a man on horseback, treating one row at 
a time. 

The amount of white arsenic used at present is esti- 
mated as follows: 


Tons 
By the @ieeh MimMUEAGlUrers:. «2 c.<.c occ cecccscccns 2,500 to 3,000 
Sheep and cattle dips, approximately...............+eee0s 1,500 


For dyes, pharmaceutical and other purposes, approximately 500 
In the manufacture of lead and calcium arsenates, insecti- 
cides, and weed killers, approximately........... 5,000 to 9,000 


Prime white arsenic, to meet commercial require- 
ments, must be white in color and contain not less 
than 99 per cent As,O,. It has about the fineness of 
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flour and must not ke lumpy. Standard grades of prime 
white arsenic are produced in the United States by the 
United States Smelting, Refining & Mining Co., the 
American Smelting & Refining Co., and the Anaconda 
Copper Mining Co. The arsenic produced by these com- 
panies is standard grade, meeting the above-specified 
requirements, whereas much of the imported arsenic 
will not carry as high a percentage of As,O, or be of the 
proper color and fineness. 


AGRICULTURAL BUREAU AIDING CONSUMPTION 


White arsenic is usually barreled and sold in carloads 

to insecticide manufacturers, the barrels containing 
about 450 Ib. each. For jobbing purposes, arsenic is 
put up in casks of various sizes of from 100 Ib. up, and 
for the retail trade it is put up in packages of from 
one pound to ten pounds. A great many of the states, 
through state entomologists and county farm bureaus, 
purchase white arsenic, arsenate of lead, and other in- 
secticides in large quantities at wholesale prices, giving 
the benefit of these prices to the local farmers. 
_ The production of arsenic in the United States has 
grown to such an extent that unless the consumption, 
due to increased demand for insecticides for the de- 
struction of boll weevil, gypsy moth, and other pests, 
is materially increased, the country will have a surplus 
production for export. 

The domestic consumption of arsenic is increasing 
yearly, as the farmer and horticulturist recognizes more 
fully the value of the use of arsenical insecticides to 
protect their growing crops. 

Prices of white arsenic from 1901 to 1915 are given 
by the U. S. Geological Survey as follows: 


Average 
Price Per Pound, 
Period Cents 
EN 8 och 53s wees dome ee el aa ade aes 2.837 
EO aaron has as Dadra mere med aca oad 3.153 
TN ea alec ek obec rtdaedi cree eawecee. 2.740 


From 1915 to 1921, inclusive, prices based upon actual 
sales ranged as follows: 


-—Cents— 
BO) 350 cers Soa een iad dala eae eh Oe eee ees 23 to 39 
P58 NS a tsa Sat et, 2 ol orl Dated a ea 34 to 8 
1917 ood tnd ek ee hoe daa 83 to 15 
OO fs RA Ge ira ve SRD an tee ee ne SER Cae 9 
BONN 6 205. Decisis oe RO Gawler aes wae ie Meare 8 to 103 
Os in ob awh set tas at ROMS Raed oe dean 9% to 143 
BOs a ord HS odds ha eS ee Ee ee wiki eae a ene noe 7 to 12 


Similarities Between Igneous Rocks of Brazil 
and Those of South Africa 

Striking similarities in geological age and in com- 
position exist between the old granites and gneisses 
with intrusive younger granites, the pre-Cretaceous in- 
trusive sheets of diabase, the lava flows of the Serra 
Geral and the Drakensberg, the pipes and dikes of 
kimberlite, and the intrusive and effusive alkali rocks 
(nephelinesyenites and phonolites, according to a 
report that has been issued by the U. S. Geological 
Survey. The alkali rocks are found on _ both 
sides of the Atlantic Ocean near the coast; they form 
denuded volcanic centers, and if the west coast of 
Africa and the east coast of South America be con- 
sidered in juxtaposition the location of these older vol- 
canoes would be very similar to that of the young 
volcanoes of alkali rocks (Kenia) near the young frac- 
ture system, bordering the rift valleys in East Africa. 
Long dikes of nephelinesyenites prove the existence of 
similar fractures in the central part of South Africa. 
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Electrical Phenomena Produced by 
Metalliferous Deposits 


By C. AND M. SCHLUMBERGER 
Translated from Comptes Rendus of Feb. 13, 1922, by J. E. Spurr 


N AN EARLIER communication,’ one of the authors 

has demonstrated that pyritic deposits spontaneously 
produce differences of electrical potential in the inclos- 
ing rocks. We have studied this phenomenon in 
numerous different types of European and American 
deposits and proved that it is more general than at 
first appeared. 

The presence of pyrite is indeed not indispensable. 
We have found differences of potential in many cases 
where this mineral was not present, notably in de- 
posits of galena, of arsenopyrite, of copper sulphides, 
of gray copper, of smaltite, of pyrolusite, of anthracite, 
of anthracite schists, and in water courses and gas 
courses. The assembling of these demonstrations and 
of our experiments in the laboratory led us to the 
following conclusion: 

Every mineral body which possesses electrical con- 
ductivity continuously for a sufficient vertical distance, 
and which is incased in the earth in such fashion that 
some of its parts are above the ground-water level, 
produces, in the surrounding wet rocks, electrical cur- 
rents which are detectable. 

In order that a deposit shall produce this electrical 
phenomenon, we see, first, that it must consist of a 
mineral which possesses conductivity, as is the case 
with most of the sulphides (except blende), with the 
sulpharsenides and sulphantimonides, manganese oxides, 
and certain anthracites. The carbonates, silicates, 
hematite, and limonite being non-conductors are, there- 
fore, excluded. 

Again, it is necessary that the mineralization should 
be strictly continuous, which can only be effected by 
microscopic filaments uniting the different crystals. 
This property is very variable in different types of 
ores. Thus the sulphides of copper are generally much 
more continuous than is galena. The anthracite schists 
often possess a fine mass-conductivity due to fine car- 
bonaceous needles which are contiguous, although the 
total content of carbon may be only a few per cent. 

The differences of potential are usually measured at 
the surface of the ground, above the deposit. Their 
maximum value depends, within wide limits, upon the 
nature of the metalliferous mass. As a rule it does not 
exceed a few hundredths of a volt with the difficultly 
oxidizable ores, and it may reach a volt in the anthra- 
cite schists. The extent of the field affected by the 
phenomenon varies, naturally, with the dimensions of 
the deposit. While a small vein gives differences of 
potential observable, at the earth’s surface, only for a 
distance of ten to twenty meters from its outcrop, this 
action may extend to 200 or 300 meters from the great 
pyritic masses and even reach several kilometers in 
the case of the thick beds of anthracite schists. 

The theoretical explanation of these phenomena ap- 
pears to be as follows: The whole of the mineral mass, 
assumed to be practically homogeneous throughout its 
whole vertical extent, is immersed in an electrolyte 
which is formed by the water standing in the inclos- 
ing rocks. In the portion near the surface, the water 
is rich in surface-derived oxygen. It is nearly barren 
of oxygen below the ground-water level, as is shown by 





1C, Schlumberger, Comptes Rendus, t. 170, 1920, p. 519. 
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the analyses of the gases dissolved in the water of 
springs of deep origin. This dissimilarity in the electro- 
lyte surrounding the ore produces an electric current, 
which tends to re-establish the symmetry. Indeed, our 
observations show that the direction of the current is 
such that it flows downward in the deposit and returns 
upward through the rock. 

In depth, the currents leave the ore. They enter it 
near the surface. The electrolytic action on the walls 
of the deposit, then, consists in the formation of 
oxygen in the deep region, where the water does not 
contain any, and hydrogen in the upper portion, where 
the rock is considerably aérated. This nascent hydro- 
gen leaves the circuit, combining with the dissolved 
oxygen to form water. 

Summing up, we have an immense voltaic pile or 
battery, whose activity consists, in effect, in diffusing 
the oxygen of the atmosphere toward the interior of 
the terrestrial crust. Thanks to the electrolytic action, 
the oxygen sinks along the walls of the deposit, and for 
every molecule which thus appears in depth there cor- 
responds, above, another which disappears by combina- 
tion with hydrogen. 

As to the order of magnitude, it seems that a total 
current of a tenth of an ampere, properly distributed 
in the rock, may be sufficient to produce the differences 
of potential that are observed over a deposit of not- 
able dimensions. This tenth of an ampere only carries 
down less than one gram of oxygen every twenty-four 
hours, which is relatively a very small quantity. 

In order that the battery shall continue to function 
and not polarize itself, it is necessary that the original 
dissymmetry be maintained; that is, that the oxygen, 
liberated in the deep portions, is eliminated at the 
same rate that it forms. It may be diffused slowly 
through the wall rocks, or be combined at once, by 
oxidizing the ore immediately in contact. It is, there- 
fore, seen that oxidizable minerals themselves perform 
the function of depolarization for the battery, and that 
they are particularly apt to produce intense phenomena, 
as is effectively demonstrated for the anthracites and 
the metallic sulphides. The manganese deposits, where 
pyrolusite at the surface is succeeded by manganese 
carbonate in depth, represent a different case. The 
pyrolusite, being a metallic conductor, while the car- 
bonate is not, the oxygen is deposited in the zone of 
contact of the two minerals, and oxidizes the carbonate, 
which is gradually transformed into dioxide. 

According to our tests, it seems that difference of 
temperature between the deep and shallow portions 
does not figure importantly. On the other hand, pres- 
sure, which is considerable in depth, must play a rdle 
in facilitating the development of the oxygen and its 
combination. 

Laboratory experiments allow the essential features of 
these phenomena to be reproduced in miniature. Simply 
put a fragment of ore, surrounded by clayey sand, in a 
glass vessel, and carefully drive off the free oxgyen 
by prolonged boiling; then let the action of the air 
take place slowly. The oxygen dissolves little by little 
in the water of the upper portion of the sand, the 
dissymmetry of the electrolyte is thus established, as 
in the natural rock, and the electrolytic battery begins 
to function. The differences o potential that are ob- 
served between the different purts of the sand are of 
the order of magnitude of those observed in the natural 
deposits, and the direction of the electric current is 
the same. 
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USEFUL OPERATING IDEAS 





Damming Water in the Star Crosscut 


Fractures in Ground Passed Through in Three 
Places Were Filled With Concrete—Flow 
and Pumping Time Decreased 


HE Star crosscut that is being run from the 2,000 

level of the Hecla mine, in the Coeur d’Alene dis- 
trict, Idaho, will be more than 8,000 ft. in length, the 
longest tunnel in the world at a corresponding depth. 
Its purpose is to provide an outlet for the Star mine, 
which was purchased jointly by the Hecla Mining Co. 
and the Bunker Hill & Sullivan Mining & Concentrating 
Co. These two companies entered into an agreement 
to purchase the Star just about a year ago, and an- 
nounced their purpose to develop and operate the mine 
through a crosscut tunnel from the 2,000 level of the 
Hecla. The 2,000 level of the Hecla is not half the 
actual depth that will be attained by the crosscut, for it 
will pass under the high divide separating Canyon 
Creek and the South Fork of the Cceur d’Alene River, 
the summit of which is 6,100 ft. above sea level. The 
2,000 level is also only 1,800 ft. above sea level, thus 
making the maximum depth attained by the crosscut 
4,300 ft. 

The possibility of meeting water courses that would 
greatly increase the amount of water to be handled by 
the present Hecla pumping plant was given careful con- 
sideration by the management of the Hecla and Bunker 
Hill companies before this plan of development was 
decided upon. The pumping capacity of the Hecla is 
about 1,000 gal. per minute, which is in excess of the 
requirements of the mine. With this latitude to take 
care of additional water, and with means at hand for 
quickly increasing the pumping capacity if found neces- 
sary, the management of the Star felt safe in proceed- 
ing with the enterprise. 

Nevertheless, the possibility of striking an excessive 
flow of water continued to be a problem that received 
attention after the crosscut was started. Fractures in 
the formation were passed through which released the 
water and soon made a substantial addition to the 
amount to be lifted by the pumps. It was here that the 
following experiment was tried which proved so success- 
ful that it has removed all fear of trouble with water 
and has reduced the cost of pumping far below the figure 
estimated under ordinary conditions: 

In the roof of the tunnel and the walls, back several 
feet from the water course, holes pointed at an angle 
of 45 deg. or less were drilled to a depth of 18 ft., pass- 
ing through the fractures forming the water course. 
Small charges of powder were then exploded in the 
bottom to “spring” the holes and breaking more or less 
of the rock into gravel, Gas pipe, incased in hose or 
other material to make it water-tight, was driven into 
the holes as far as necessary to make them secure. 

With these pipes firmly in position, a pump especially 
built in the Hecla machine shop was put into operation. 
This pump is capable of exerting a pressure of 3,000 lb. 


per sq.in., and was used to discharge thinly mixed con- 
crete, mostly cement, into the holes. As the cavities 
filled, the concrete would necessarily spread through the 
cracks and crevices in the rocks to the other holes and 
run out through the open pipes. As soon as the concrete 
started to run, the pipes were closed securely with a 
capping or otherwise. After all the pipes had indicated 
the circulation of the concrete and had been closed, the 
pumping continued through the single pipe attached to 
the pump until it was impossible to force any more con- 
crete in, when the last pipe was closed. 

The crosscut has now been advanced a little more 
than 3,000 ft., and in three places this damming with 
concrete has been applied. The result is shown in the 
time the pumps are operated. These pumps, of course, 
handle all the water from the Hecla mine as well as 
from the Star crosscut. Before the concrete was 
applied it was necessary to operate the pumps about 
twelve hours out of the twenty-four. Now the work is 
done in about eight hours, a reduction of about one- 
third. The broken rock or gravel produced by “spring- 
ing” the holes forms a bedding that holds the concrete 
until it sets and prevents it from oozing under the 
high pressure through the fractures and seams in the 
rock into the tunnel. The flow has been effectually re- 
duced 75 or 80 per cent. 


Handling Safety Fuse 

The following points on the handling and use of 
safety fuse are given by the California Cap Co. in its 
house bulletin, by way of reminding the old employee 
and informing the new: 

Fuse should always be long enough to extend at least 
to the collar of the hole. It should never be less than 
23 ft. long, even for pops, back holes and shaking holes. 
It seems hardly necessary to say that, in addition to 
this, fuse should be enough longer to allow time for the 
blaster to ignite all of his fuses and then to “take 
cover.” 

It is the practice of some shot-firers, however, to try 
to economize by using short fuse, sometimes only a foot 
or less in length, which they light, ram into the bore 
hole, then while the fuse is sputtering, perhaps throw 
in a little tamping and run for safety. This custom 
is called “using short fuse.” It is extremely dangerous, 
and cannot be too strongly condemned. Furthermore, 
the futility of trying in this way to save a few cents a 
day on fuse must be apparent to anyone who stops to 
consider that, even setting aside the added danger to life 
or limb of the shot-firer himself, and the possible grief 
and suffering brought upon his family, any saving 
effected is far more than offset by waste of powder. 

Before uncoiling, see that the fuse is flexible and not 
chilled. Handle it gently. Do not straighten by strik- 
ing it on a bench or on the floor. Such treatment may 
not only shake the powder out of the end, but may crack 
the covering sufficiently to cause side-spitting and loss 
of waterproof qualities. Do not kink or otherwise break 
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it, and do not hang it over a nail or peg less than 4 in. 
in diameter. A simple expedient is to cut a small nail 
keg in half, fasten it to the wall, and hang the cut fuse 
over the keg. 

It is recommended that fuse be cut straight across, 
because this is preferable to having too much slant. 
Any slant greater than 20 deg. may, when pressed into 
the cap, cause the lip to double over sufficiently to make 
the fuse spit against the side of the shell instead of 
into the cap composition, the result of this being a mis- 
fire. 

Cut the fuse with a sharp knife, and keep the blade 
clean with a little gasoline, but be careful that the 
gasoline does not come in contact with the fuse. Remove 
tar or gummy matter whenever it accumulates on the 
knife; otherwise it will smear over the powder at the 
end of the fuse and, sealing it, prevent the fire spitting 
into the cap. 

To eliminate any chance of moisture having gathered, 
or powder having been knocked out of the ends, cut off 
at least half an inch, preferably one inch, from both 
ends of every coil before inserting in cap. Remember 
that fuse, if left lying around or handled much after 
cutting, may become damp, and also have enough of the 
powder knocked out of the end to keep the fire from 
reaching the cap. Therefore, insert the freshly cut end 
of the fuse into the blasting cap promptly after cutting. 

If the fuse is found to be a little too large to enter 
the cap readily, squeeze it gently until it is small enough 
to fit, but do not let the powder roll out. Be sure that 
the fuse gets in all the way until the end is in contact 
with the cap composition, then be careful not to draw it 
away before crimping. It should always be remembered 
that an unfilled space in the cap barrel, after the cap has 
been inserted and crimped, is inviting trouble. 

Prepare primers on the surface whenever possible, 
and take underground only enough for each day’s needs. 
Use all of old before making up new lots. 

To insure unvarying burning speeds and proper rota- 
tion of shots, it is suggested that the cartridge con- 
taining the blasting cap should be placed under the same 
relative load of powder and tamping (if tamping is 
used) in all of the holes of a given round. The reason 
for this recommendation is that the speed of burning 
fuse is materially influenced by outside pressures, so 
that if in a round containing a number of holes vary- 
ing lengths of fuse are buried under uneven loads of 
explosives and tamping, the rotation of holes as orig- 
inally planned will be seriously interfered with. 

The practical reason for the above recommendation, 
which is based on long and careful underground inves- 
tigation, is that safety fuse, which gives excellent 
results in stope work so far as rotation of holes is con- 
cerned, may fail to give desired results in development 
work. In most cases it is found that the reason for 
irregular burning is that the shot-firers concerned are 
not familiar with the fact that external pressure on 
safety fuse influences its burning time. More often 
than not when difficulty of this nature is reported, it 
develops that the trouble is due to lack of knowledge 
rather than to any fault inherent in the safety fuse it- 
self, and convincing proof of this can almost invariably 
* be given by practical demonstration. 

When tamping, care should be taken not to strike the 
fuse a sharp blow, as injury to the jacket of the fuse 
may result, causing a misfire. In no case should any- 
thing but a wooden bar be used for tamping. 

Water tamping is not effective in a round, because the 
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first shot usually throws or draws the water out of all 
the other holes. When the better class of fuse is soft 
and pliable, the part that projects from the collar of 
the hole may be coiled and placed in the hole to avoid 
being cut off by flying fragments of rock. 

Note that we say, the fuse may be “coiled and placed 
in the hole.” Do not fold, loop or bend it when placing 
in the collar, because such treatment has been known to 
“short circuit” the fuse: it either cracks at the bend, or 
the hot burning portion, igniting the part it overlaps, 
starts the latter section burning and results in the 
untimely detonation of the hole. 

The “spitting” or igniting of a piece of fuse requires 
some knack. The flame of a match will not do it unless 
the red-hot head touches the fuse powder. It is com- 
mon practice either to slit back the end of the fuse in 
order to expose more of the powder, or to make a 
diagonal cut in the side of the fuse about one inch from 
the end, touching the slitted portion with one of the 
customary means of ignition, such as red-hot wire or 
iron, notched fuse, carbide lamp, candle, or lead spitter. 
The notched fuse method, which is one requiring some 
practice, is to cut slits about two inches apart in an 
extra piece of fuse eight or twelve inches long, light 
one end and use the red-hot sparks which spit from it 
to ignite the other fuses in the holes. As the sparks 
die from one section and start afresh out of the next 
slit, bend the burnt section back or pull it off and pro- 
ceed to light a few more fuses with the fresh sparks 
from the next section, and continue in this fashion over 
the entire round. 

The California Industrial Accident Commission Mine 
and Tunnel Safety Rules prescribe that one man shall 
not attempt to light more than fifteen fuses except in 
tunnel operations where the number of holes to be 
lighted is limited to ten. If there is a large number of 
holes in the round, assistance should be obtained. 


Belting Hints 


Hints as to belting are given in the catalog of the 
Flexible Steel Lacing Co. Every belt ply, it states, 
should have at least 2 in. of pulley diameter to secure 
full capacity and reasonably long life. A single leather 
belt may be considered as the equivalent of a four-ply 
fabric belt, and a double leather belt equal to a six-ply 
fabric belt. 

It is good general practice to favor width over thick- 
ness in a belt. 

It is better to use a light double leather belt a trifle 
narrower than a single belt on flanged or stepped 
pulleys. A double is less likely to climb, step or flange, 
will run truer, and shifting will not get it out of shape 
so easily. 

Single leather belts should not be over 8 in. wide. 

Except over pulleys under 6 or 8 in. in diameter, use 
double belts for heavy work. For pulleys under these 
sizes, extra heavy single or light double may be more 
economical. 

If good results are not secured by keeping belts at 
proper tension and using a good dressing, it may be 
concluded that the belt is not heavy or wide enough. 

Pulleys should always be wider than the belts. 

Pulleys also should always be as large as conditions 
will permit. More power is obtained and the life of the 
beit is prolonged. 


Operate belts with slack side on top. This gives 


greater power by increasing the arc of contact. 
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THE PETROLEUM INDUSTRY 





Sampling of Oil Shale 


On Account of the Low Per-Ton Value of the Material, Accuracy Is Important— 
The Author Gives the Results of Work Done in Colorado— 
Precautions That Should Be Taken 


By CHARLES C. STARR 


veins, the sampling of oil shale to an equal de- 
gree of accuracy is comparatively simple. How- 
ever, as oil shale is a material of low per-ton value, 
and since the margin between profit and loss will be 
low, the oil content of the workable strata on a prop- 
erty must be obtained as accurately as possible. The 


\ COMPARED to the sampling of metalliferous 


sampling of all strata of possible commercial value. 
Such sampling should be done at various points on 
the outcrops, and should be accompanied by a careful 
study of the strata to determine their uniformity, or 
lack of uniformity, in thickness, oil content, and other 
characteristics. 

Many factors influence the reliability of a single 


Outcrop of oil shale about four feet thick in Colorado 





mos: accurate way to accomplish this is, of course, by 
sampling workings made in the course of underground 
development, which, however, should be preceded by 
diamond-drill and surface sampling, so that the approxi- 
mate value of the property may be determined before 
purchase and extensive development are undertaken. 
Drilling entails considerable expense, and each hole 
furnishes only a single sample, although an accurate 
one, of each stratum passed through. It should there- 
fore be supplemented by thorough and careful surface 


sample as a criterion of the oil content of a particular 
stratum as a whole. Some of these apply to surface 
sampling only, but others to drill-hole sampling even 
more than to surface sampling. These factors may be 
grouped roughly into two divisions: those depending on 
the accuracy of the sampling per se, and applying 
mostly to the surface sampling, and those depending 
on the regularity and uniformity of the stratum 
sampled, and applying even more importantly to drill 
sampling than to surface sampling. 
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Fig. 1. Comparison of richness of strata at different 


points on the same ledge of shale 


In this connection it is pertinent to describe the 
sampling methods that have been followed in taking 
the samples referred to in the following discussion. 
The first move should be to inspect the strata to be 
sampled and select a point which appears to be average 
in thickness and richness, which shows the least altera- 
tion from weathering, and has not been burned. (In 
some places fire has eaten into the richer shale beds 
for a considerable distance along the outcrop.) The 
surface is then cleaned with a heavy pick, or hammer 
and chisel, for a width of about 6 in. and to a depth 
varying from i in. to 12 in., according to the depth of 
alteration in the shale. However, it is sometimes not 
practicable to clean to the full depth of the weathering. 

After the cleaning is completed, a continuous groove 
about 4 in. deep and 3 in. wide is cut across the stratum 
in the bottom of the cleaned channel. The chips are 
caught on a canvas, sacked, and shipped to the labora- 
tory; the thickness is then measured, and the physical 
_character of the bed noted. 

Outcrops of oil shale are affected by weathering to 
various degrees, depending on the amount of organic 
matter present, the physical structure, the time and 
conditions of exposure, and the climate. The massive 
shales show the shallowest weathering, amounting in 
some occurrences to scarcely more than a thin film, 
whereas weathering of the “paper” shale often extends 
to a depth of several feet. 

The so-called paper appearance of some shale is prob- 
ably due largely to differences in the material of alter- 
nating thin beds which have eroded unequally, leaving 
the more resistant parts exposed so as to resemble 
the pages of a book. 

The question which has caused the most doubt as to 
the real value of surface sampling of oil shale is how 
closely surface, or near-surface, samples will agree 
with the true value of the shale at a distance from 
the outcrop. In other words, does the effect of weather- 
ing extend deep enough to affect the oil content of a 
sample taken as described above, and, if so, how much? 
Table 1 gives an indication of what may be expected, 


TABLE 1—VARIATIONS IN SURFACE AND UNDERGROUND SAMPLES 


Depth Increase 
oO of 
Under- Under- Content 
Surface Ground Ground Under- 
Gallon- Gallon- Sample, Ground, : 
Sample Factor Factor Feet Per Cent Notes 
8 18. 30 6 66 Surface cleaned poorly 
9 16 20 8 25 Surface cleaned poorly 
10 17 18.5 8 9 Surface cleaned poorly 
11 38 41 40 8 Surface cleaned fairly 
12 26.5 26 40 —2 Surface cleaned fairly 
13 49 49 1,000 0 Surface cleaned thoroughly 
14 56.6 57.5 8 1.6 Surface not cleaned, hard, fresh 


but the samples are too limited in number to be con- 
clusive. . 

As, for various reasons, it is not advisable to pub- 
lish the actual data, the figures given are percentages 
of the oil content of the richest sample taken; they are 
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directly proportional to the actual number of gallons 
per ton from the various samples. The figure repre- 
senting the relative value of a sample is hereafter called 
the “factor” or the “gallon-factor.” 

Samples Nos. 8 and 9 represent a comparatively soft, 
low-grade shale in which weathering was much deeper 
than the cleaning of the surface. No. 10 is harder, and 
the weathering has not penetrated so deeply. Nos. 11 
and 12 are taken over adjoining strata; the outcrops 
of both showed thin flexible leaves—the so-called paper 
shale—which structure persisted strongly beyond the 
limits of cleaning with a heavy pick. 

The upper stratum, No. 11, appeared to be somewhat 
more decomposed at the limit of cleaning than did 
No. 12. Samples were taken on the same strata in a 
raise 40 ft. underground in hard, massive shale of con- 
choidal fracture, showing not the slightest appearance 
of laminations or papery structure. 


FRESH SHALE IS GENERALLY RICHER 


Though it is possible that in unusual occurrences an 
outcrop may show a greater oil content than the fresh 
shale, it is probable that the greater outcrop value 
given in No. 12 is due to inaccurate sampling or re- 
torting. No. 13 represents the composite of three sets 
of surface samples of fresh appearing shale, as com- 
pared to a composite drill-hole sample taken over the 
same thickness. No. 14 represents the composite of 
ten samples in hard, apparently unaltered shale. 

The figures indicate the probable truth of the follow- 
ing inferences in regard to surface samples: (1) A 
sample of a lean soft shale that shows weathering may 





Oil-shale outcrop cleaned for sampling 
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be considerably too low; (2) a sample of a good-grade 
“paper” shale taken where the laminated condition is 
still pronounced will be not more, and probably less, 
than 10 per cent low; (3) a sample of hard, massive, 
good shale that is apparently fresh and unweathered is 
approximately correct. 

The ledge, or zone of rich strata, which is variously 
known as the “paper shale,” the “rich ledge,” or the 
“mahogany ledge,” is the thickest, richest, and most 
uniform in the region centering around Grand Valley 
and De Beque, in western Colorado, where the work 
described herein was performed. The variation in oil 
content of individual strata across this ledge is rather 
large; individual strata, also, vary more from place to 
place than does the ledge as a whole. 


“MAHOGANY LEDGE” EASILY IDENTIFIED 


A few of the strata usually can be identified at 
different points by their color, texture, and other char- 
acteristics, but the presence of a thin bed of sandstone 
a few feet above the richest part of the ledge forms 
a very convenient “marker” from which the distance 
of the various strata may be measured. This sandstone 
averages about 8 in. in width and may contain a little 
oil. It is persistent over hundreds of miles of outcrop, 
but weathers easily and in some occurrences is covered 
by debris. Fig. 1 indicates graphically the variation 
of the strata across the ledge at two points, about 
fifteen miles apart, that are fairly typical. 


TABLE 2—VARIATIONS INSOIL CONTENT AND WIDTH OF A THICK 
LEDGE OVER A DISTANCE OF 40 MILES 








Series - 1 SD. SO 
Width Gallon- Width Gallon- Width Gallon- 
Sample Factor Factor Factor Factor Factor Factor 
1A 1.23 31 
1B 1.15 39 fied a dt és 
2A bu 49 2.50 33 3.33 29 
2B 1.17 ae ieee Se ke wie 
2C 1.17 47 Re 
3A 1.20 80 eee a 3.38 56 
3B '.2 86 2.48 70 3.77 63 
4A 1.35 60 2.50 55 nti 
4B 1.40 67 2.40 58 S.948 53 
4C 1.20 67 2.48 55 3.43 51 
5A 1.2 60 2.30 49 F- 3.43 46 
5B 1.28 62 2.41 54 wares aa 
5C 1.18 57 2.19 50 %, 
6A 1.20 66 2.40 49 3.20 46 
6B 2 57 a aa o 


Each graph represents twenty-one samples. The 
series starts with the same stratum at the top, but it 
is difficult to keep the correlation of the: separate strata 
for more than fifteen or twenty feet. These graphs, 
though considerably different in detail, and of markedly 
different average value, have a strong similarity. 

The uniformity of the oil-shale strata over large 
areas has frequently been noted, and justly so, but 
there are often radical changes in a distance of ten 
miles, and occasionally in a much shorter distance. 
The variation of this ledge in oil content and width is 
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indicated in Table 2, in which the figures given are 
based on carefully taken samples and oil determina- 
tions, and measured widths. The thicknesses given are 
not the true ones, but are proportional. This table 
shows samples taken at somewhat irregular intervals 
over a distance of approximately forty miles; all are 
from the same ledge and over as nearly as possible the 
same strata of that ledge for each series of thicknesses 
(1), (2), and (8). 

Table 3 shows samples over a distance of approxi- 
mately eight miles on a ledge that has not been cer- 
tainly correlated with that of Table 2, as_ several 
hundred miles intervenes. 


TABLE 3—(SUPPLEMENTING TABLE 2) 


Width Gallon- 

Sample Factor Factor 
7A 3.18 34 
7B 3.00 33 
7C 3.30 31 
7D 3.00 32 


The figures of Tables 2 and 3 show a wide variation 
in the oil content of the ledge over approximately the 
same thicknesses at different points: a variation much 
wider and more regular (see Fig. 2, which is platted 
from Table 2) than could possibly be laid to erratic 
sampling. 

Samples 2A, 2B, and 2C show a comparative uniform- 
ity of oil content over a “strike” distance of about 
two miles. Samples 3A, 3B, and others of this series 
not listed show, in an extreme distance of about eight 
miles, a variation of 5 per cent from the average of 
these samples. Samples of series 4, 5, and 6 show 
variations of 3 to 8 per cent from their respective 
averages. 


UPPER BEDS ALONG MORE ERRATIC STRIKE 


Beds lying from 300 to 500 ft. above the “mahogany 
ledge” are much more erratic—probably more so than 
any other part of the shale beds. This is true of their 
oil content, thickness, and internal structure. Several 
striking instances of radical changes along the strike 
are: (a) Two samples are taken across exactly the 
same stratum 30 ft. apart along the strike; the first 
was 2.6 ft. wide, gallon-factor 58, of dark-brown mas- 
sive shale with satin-like threads and full of specks of 
bituminous matter. The second was 2.0 ft. wide, gal- 
lon-factor 25, of dark-brown shale, showing no satin 
threads. Of the total width only 0.4 ft. contained 
bituminous matter. 

(b) Two sets of samples taken over erratic beds 
aggregating about 12 ft. in width, at points 60 ft. 
apart, gave average gallon-factors 12 and 22. 

Fig. 3 shows these samples in detail and also indi- 
cates the changes in the physical character of the 
strata. 


Gallon- 
eet . 
Shale-sandy 15 7 == * 
lenses ; Feet 
‘ Shale with 

jp — 9 16 ieee 3.1 Sandstone streaks 
09 Shalewith sand spots 
10 Shale 
06 Sandstone 

ee. 67 5 bess 25 Shale-twisted 


3.1 Sandy shale 





Fig. 3. Characteristics of erratic beds of shale 
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A more usual, though still somewhat extreme, varia- 
tion in the upper beds is shown graphically in Fig. 4. 
It is evident that in some strata there is a wide 
variation both in width and oil content, and that under 
such conditions a stratum must be sampled in a number 
of places before its average value can be accurately 


found. 
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Comparison of the same ledge at points 
one-quarter mile apart 


These graphs start at the same stratum and continue 
downward for 110 ft. The points at which the samples 
were taken are about a quarter of a mile apart. No 


attempt was made to correlate the strata except the 
stratum at the top. 

Fig. 5 is a sketch drawn in the field of the most 
involved structure that has come to my attention. It is 
difficult to say how many strata are represented— 
probably at least five in the thickness sketched, which 
It is evident that few if any of 


is about seven feet. 





Rich shale 


Fig. 5. Sketch showing irregularities in strata 
the irregularities were caused by bending or fractur- 
ing; rather were they caused by varying conditions 
during deposition, probably currents, eddys, floods, and 
other disturbances. 

One or two instances have been observed where a 
shale stratum has radically changed its color and prob- 
ably its oil content within five feet along the strike; 
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in several instances low-grade shales have changed to 
sandstones within fifty feet, faint diagonal lines from 
top to bottom of the bed marking a decided change in 
the character of the material. The internal structure 
of the richer beds of the upper shales often shows 
waves, whorls, and knots in the bedding, apparently due 
to irregular deposition in part, and in a measure to 
internal pressure, causing slight flowage. It is note- 
worthy that it is only the richer strata that show 
contortion. 

A few strata in the middle and upper parts of the 
formation are notable by reason of the presence of 
many cavities ranging from an inch or two to six or 
more feet in diameter. These holes are roughly spheri- 
cal but slightly flattened in the direction of the bedding 
planes, and are partly filled with limonite, gypsum, cal- 
cite, and a fine mud or dust, sometimes in the form of 
crusts and sponges and sometimes loose. Not infre- 
quently they contain a small amount of solid hydro- 
carbons similar to gilsonite, in pieces up to two or 
three inches in diameter. 

These cavities are typical in only a few strata, gen- 
erally rather low in oil, but in some parts of the shale 
areas, and especially in the vicinity of the Colorado 
Naval Reserve, they attain their maximum develop- 
ment in and near the richest part of the “mahogany 
ledge.”” In several instances such cavities three or four 
feet in diameter have been found a short distance under- 
ground, generally half full of extremely fine iron- 
stained material and with a slight coating of lime. In 
the rich shales the strata are somewhat warped in the 
immediate vicinity of the cavities as though by pres- 
sure. Fig. 6A is a typical section through a cavity in 
the rich shales. Evidence indicates that these cavities 
were formed by the collection and expansion of gases 
from organic matter in the stratum after it was buried 
to a considerable depth, but before it had entirely con- 
solidated. 

Other peculiarities are the penetration of shale by 
sandstone pockets and dike-like prongs, as indicated in 
B and C, Fig. 6. 

In the type represented by B there is generally no 
sign of bending or strain in the shale; in the other 
type the shale is bent and compressed at the edges of 
the sandstone intrusion, indicating that the underlying 
sandstone has been forced up through the shale before 
it was consolidated. 

Only five samples are available which were so taken 
as to form an accurate basis for the calculation of the 
prcbable combined error of sampling and oil determina- 
tion. These calculations are shown in Table 4, in which 


TABLE 4—COMPARISON OF SAMPLES TAKEN FROM ONE 


CHANNEL 
Original Duplicate Variation 
Sample: Sample: Mean, From 
Width, Gallon- Gallon- Gallon- Mean, 
Sample Feet Factor Factor Factor Per Cent 
15 2.0 49 49 49 0 
16 2.3 57 64 60.5 6 
17 1.6 66 66 66 0 
18 2.0 87 86 86.5 1 
19 2.0 73 57 65 12 
Numerical average.... 66.3 64.3 65.3 is 
Comp site assay... ... 66 


the gallon-factors of the original samples and of the 
duplicate samples are given. The original sample was 
taken from a cleaned surface of the shale and the dupli- 
cate was taken some weeks later from the same groove 
by the same person. The oil determinations are a!l by 
the same chemist. 
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The reason for the wide variation between the orig- 
inal and duplicate of Sample 19 is not evident; the 
average variation—1.5 per cent—from the mean is, 


however, small. The inference follows that the average 
of a number of samples is probably nearly correct, but 
that a single sample may, though probably will not, 
vary considerably from the truth. Obviously, local 
conditions will govern. 

The samples in the first column of tables 2 and 3 
are composites, their derivation corresponding to that 
of the “numerical average” in Table 4, and therefore, 
according to the law of averages, should compare more 
closely than if they were single samples. On the other 
hand, even the samples having the same designating 
numeral were taken from one quarter of a mile to three 
miles apart and are for that reason not strictly com- 
parable. Thus, Sample 1A was taken perhaps a mile 
from 1B, but much closer to it than either of them was 
to 2A, 2B, and 2C. Table 5 shows these samples, giv- 
ing the gallon-factor, the mean, and the percentage 
variation from the mean, of those which are in some 
degree comparable. 





TABLE 5 
Variation 
Mean Gallon, From Mean, 
Sample Gallon-Factor Factor Per Cent 
1A 31 11.4 
IB 39 35.0 11.4 
2A 49 1.5 
2B 49 48.3 ‘2 
2C 47 2.7 
3A 80 3.6 
3B 86 83 3.6 
4A 60 6.9 
4B 67 64.7 3.6 
4C 67 3.6 
5A 60 0.5 
5B 62 SF.2 3.9 
5C 57 4.5 
6A 66 y Be 
6B 57 61.5 7.3 
7B 33 13 
7C 31 32.5 4.6 
7D 32 ‘3 
VOTRE 66560 ce 5 these chtien Mab enedebedenden santacdeas 465 


The average error of sampling and determining the 
oil is shown to be 4.5 per cent, on the assumption that 
the ledge is of exactly the same oil content at the points 
at which the samples of each series were taken. How- 
ever, this is not true, as the ledge does vary from place 
to place, even in short distances. It seems entirely 
reasonable to assume that at least half of this variation 
is due to the change in the value of the shale, making 
the probable error of the sample 2.25 per cent. The 
inference to be drawn from the accompanying tables is 
that carefully and properly taken samples of oil shale 
average within approximately 2 per cent of the true 
value of the shale if it be hard and fresh; in partly 
weathered or “paper” shale the error will presumably 
be greater. 

CORE-DRILL SAMPLING IMPORTANT 


Although we may assume that careful surface 
sampling of the richer strata is approximately correct, 
core-drill sampling should not be neglected, as it is 
advisable, not only to check the surface work, but to 
sample those areas far removed from the outcrop. A 
single drill hole is valuable, but on account of the local 
irregularities in the shale a number of holes drilled at 
different points are desirable. In the upper and more 


erratic beds a multiplicity of holes is more important 
Here the results should 


than in the “mahogany ledge.” 
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be fairly dependable. If the drill should happen to 
penetrate one of the cavities, the fact would be noted 
by the driller, and appropriate allowance would be 
made. 


IRREGULARITIES NOT OF GREAT IMPORTANCE 


In the foregoing, considerable stress has been laid 
on the irregularities and variations in the shale; per- 
haps they have been unduly emphasized. The upper 
beds are variable and erratic, but the examples given 
show extreme cases, and the usual variation is not 
nearly so great. 






























































Fig. 6. Peculiarities of shale formation 


The “mahogany ledge” and the beds immediately 
above and for some distance below are, within re- 
stricted areas, quite regular, and over areas of many 
square miles often show only slight and gradual 
changes. 


SUMMARY 


The following inferences are reasonable, but it should 
be remembered that they are based on limited and 
often imperfectly applicable data: 

Strata of good or medium grade, if the weathered 
outcrop is cleaned off, leaving fresh appearing shale, 
may be sampled on the surface accurately. 

The main or “mahogany ledge” is composed of strata 
varying widely in value. As a whole it is compara- 
tively uniform in limited areas, but shows considerable 
variation in large areas. 

The upper strata of rich shale are quite variable in 
thickness, structure, and oil content. 

Sampling must be done in numerous places on a 
stratum or ledge to obtain its true average value. 

The average error of a properly taken surface 
sample probably is not over 27 per cent. 
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A Prop for Darwinism 


An engineer who has seen the light is Louis Wolheim, 
now starring in “The Hairy Ape.” Louis makes a fine 
“ape” in his make-up. He is also a good mechanical 
engineer, a graduate of Cornell, and was once employed 
in Mexico. Finally, Lionel Barrymore discovered him, 
they say, or he discovered Lionel. The result is the 


same. From monkey-wrench to monkey. 


To Be Shipped in Sections 


In the early days of the Australian gold rush, the 
manager of a mine was often appointed as a result of 
the personal recommendation of an influential director. 
Usually he was a relative, with small intelligence and 
no acquaintance with mining. On one occasion a “‘new- 
chum” manager of this brand arrived fresh from the 
Old Country. The superintendent took an early oppor- 
tunity to emphasize the need for further development in 
the mine. “We need a winze here,” he said, indicating a 
point on the plan. “Certainly,” replied the new impor- 
tation. “I’ll cable to England for one right away.” 


Great Platinum Mine Salted 


We paid our respects to the Iridium, Gold & 
Platinum Co. or the Iridio-Platinum & Gold Co., Inc., 
in our issue of Nov. 12 last, and now the district 
-attorney has followed suit and detectives have pinched 
the outfit. This company, whose office was at 50 Union 
Square, has been busily mining the public, particularly 
the Russian portion of it. Its property near. Yonkers, 
just without the city, was said to yield platinum and 
gold in quantities. All the skeptic had to do was to 
throw a shovelful of gravel into a crusher, and soon a 
few nuggets of gold or platinum rolled out. What more 
convincing! But this bonanza was salted. A public, 
however, that understands salting only when applied to 
almonds, peanuts, and fish cannot be expected to detect 
such frauds. Yet there are those who object to blue-sky 
legislation in any form. 


From Mine to Movie 


Once upon a time Douglas Fairbanks attended the 
Colorado School of Mines. ‘‘Who’s Who” says so. Is 
this another case of a mining engineer gone wrong? 
Doug has ignored our letter asking for the sad details, 
so one can only guess. But here’s a suggestion for 
a scenario: Doug at the bottom of the Pink Jacket 
shaft at Calumet with a party of beautiful visitors. 
The miners have gone off shift. The shaft caves, 
entrapping the party and destroying all means of com- 
munication, and no one knows of it above. Wildly our 
hero rushes to the shaft, now choked with fallen ground. 
Tackling the muck with his bare hands, and regardless 
of personal peril, he burrows a path for himself up- 
ward. Finally he emerges fifty feet higher. Almost a 
mile vertically above him stretches the shaft, the tim- 
bering wrecked in places. One hope remains—the 
hoisting rope hangs clear. Grasping this he climbs and 
climbs. Jack and the beanstalk had nothing on him 
and the rope. An hour later—it won’t seem so long on 


the screen—he reaches the collar, wakes up the hoist- 
man and watchman and gets other help. 


Thus the 
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visitors are eventually rescued. 
waived.) 


(All rights to this are 


A New Use for the Seismograph 


“Seismograms are used by geologists to determine 
che intensity of a volcano, and also the location,” reads 
an extract from a Government examination paper. 
“Volcances are classified according to quiet, inter- 
mediate, and explosive, and the seismogram is very 
helpful in determining which of these three the volcano 
belongs to. They are helpful in determining the loca- 
tion of volcanoes because it will warn people to not buy 
land which is apt to be explosive.” At the National 
Museum at Washington it was suggested that the 


‘seismogram could be attached to the deed for land pur- 


chased. 

Another applicant defined metamorphism thus: 
“*Meta’ means change, and ‘morph’ means rock, meta- 
morphism means change of rock. The kinds 
of metamorphic rocks are granite, slate, schist, oolerite, 
and deolerite. 


A Result of the Roofing Campaign 
By FELIX EDGAR WORMSER 


“That’s a sad case,” the keeper informed me 
As I saw, peering into the cell, 

What was once, I am sure, a sane being, 
But now was all gone to—smithereens. 

“You see,” said the keeper quite calmly, 

“He was planning on buildin’ a house 

“For his wife, but was still undecided 

“On the roof that would shelter his spouse. 
“He had almost selected copper 

“Because it was rich looking—swell; 

“But the d. f. had been reading the pages 
“And readin’ the ads. as well. 

“He read notices advisin’ slate shing'es, 
“And others insistin’ on tin | 

“And asbestos, rubberoid, wood and zinc, 
“Until the poor chap was all in. 

“There was iron and tile to consider; 
“Aluminum and others—you know. 

“The confusion was great—he went under; 
“And that (his voice shock) made him so. 
“Just listen to what he is sayin’.” 
His mutterings though low were quite plain 
As he stalked up and down on the padding 
Oblivious to his uncomfortable terrain. 

I heard—“I have it. I’ll roof it with linen, 
“Or would Lena prefer tale with glue?” 

He paused, and I quickly departed. 

Now don’t let it happen to you. 


A Case for a Specialist 


“Feelin’ some pert this mornin’, m’son,” said Cap’n 
Dick, “but I will say this ’ere flu do knock tha stulls 
h’out from h’under a chap. Lucky for me tha doctor 
nawed w’ot ’ee wuz doin’, for h’in no time a-tall ’ee ’ad 
me patched h’up an’ h’as good h’as I wuz before. But 
there be doctors an’ doctors, m’son. I min’ one time 
w’en Sam Tresidder went to see one o’ they young 
doctors ’oo’d jus’ come to taown. ‘W’ot are tha 
symptoms,’ sez tha doctor. ‘Aw,’ sez Sammy, ‘tedn’t 
nothin’ like that a-tall.’ ‘Wot I meant to say is, w’ere 
is tha pain,’ sez tha doctor. ‘Aw, my dear saul,’ sez 
Sammy, ‘my throat’s so soore I can’t clunky, I got a 
turrible pain cross my cheens, my nuddick feels like 
h’it wuz scat with a gert stick, an’ I don’t feel fitty 
a-tall.’ ‘’Ere, you,’ sez tha doctor, ‘take this medicine, 
come back tomorrow an’ bring a h’interpreter with 
thee—if thee’s h’alive by that time.’ ” 
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SOCIETIES, ADDRESSES, AND REPORTS 





Research Fellowships at the 
University of Washington 


The College of Mines of the Uni- 
versity of Washington offers five 
fellowships for research in mining, 
metallurgy, and ceramics in co-opera- 
tive work with the U. S. Bureau of 
Mines. The fellowships are open to 
graduates of universities and technical 
schools who are properly qualified to 
undertake research investigations. The 
value of each fellowship is $780 per 
year of twelve months, beginning July 
1. Fellowship holders are required to 
register as graduate students and to 
become candidates for the degree of 
Master of Science in mining engineer- 
ing, or metallurgy, or ceramics, unless 
an equivalent degree has been earned. 

The purpose of these fellowships is 
to undertake the solution of various 
problems being studied by the Bureau 
of Mines that are of especial impor- 
tance to the State of Washington, the 
Pacific Northwest, and Alaska. The 
investigations consist principally of 
laboratory work directed largely by the 
Bureau’s technologists. For the year 
1922-1923 the following subjects have 
been selected for investigation: Bene- 
ficiation of coal, especially coal wash- 
ing; electrometallurgy, electrothermic, 
and electrolytic treatment of various 
mineral resources; ceramics, survey, 
and testing of the ceramic resources 
of the Northwest. 

Applicants should send a copy of 
their collegiate records from the regis- 
trar’s office of the college where they 
have been, or will be, graduated. They 
should also state in detail their pro- 
fessional experience, if any, and give 
the names and addresses of at least 
three persons who are familiar with the 
character, training, and ability of the 


applicant. Applications are due not 
later than June 10, and should be 
addressed to the Dean, College of 


Mines, Seattle, Wash. 


Philadelphia Section, A. I. M. E. 


The Philadelphia Section of the 
A. I. M. E. met at the Engineers’ 
Club on the even’ng of May 5. Ralph 
Arnold spoke on “The Future Petroleum 
Supply of the World”; C. R. Kemp gave 
a short talk on radio; and motion pic- 
tures illustrating the principles of radio 
communication were shown. 





Engineers Discuss Tie Tamping 
The regular monthly meeting of the 
Engineers Club of Northern Minnesota 
was held at Eveleth, Minn., on April 29. 
W. H. Armstrong, of the Ingersoll-Rand 
Co., gave a talk on “Tie Tamping.” 


American Electrochemical 
Society Meeting 


The forty-first general meeting of 
the American Electrochemical Society 
was held at Baltimore, Md., on April 
27, 28 and 29. April 27 was devoted 
to a symposium on electric cast iron. 
Papers presented on April 28 included 
“Experiments With Alternating Cur- 
rents in Direct-Current Electrolysis,” 
by W. B. Jones; “Conductivity of Cop- 
per-Refining Electrolytes,” by E. F. 
Kern and M. Y. Chang; “Electrolytic 
Zinc and Hydrogen Overvoltage,” by 
U. C. Tainton, and “A Plea for Ra- 
tional Interpretation of Hydrogen-Ion 
Movements,” by W. C. Moore. On 
April 29 the papers included “A New 
Method for Determining the Radium 
Content of Carnotite Ores and Other 
Products of Low Activity,” by Victor 
F. Hess; “Electromagnetic Motions in 
Electric Furnaces,” by Carl Hering; 
“Acidity of Nickel-Depositing Solu- 
tions,” by M. R. Thompson; “The 
Throwing Power and Current Efficiency 
of Zinc-Plating Solutions,” by W. G. 
Wood and T. Fuwa. 

The new officers of the American 
Electrochemical Society are: President, 
C. G. Schluederberg; past president, 
Acheson Smith; vice-presidents, H. C. 
Parmelee, A. H. Hooker, and W. S. 
Landis; managers, A. T. Hinckley, W. 
M. Corse, and William Blum; treasurer, 
F. A. Lidbury; and secretary, Colin G. 
Fink. 

The offcers of the Electrothermic Di- 
vision are: Chairman, Bradley Stough- 
ton; vice-chairman, John A. Mathews; 
secretary-treasurer, Colin G. Fink; the 
directors being George K. Elliot, J. H. 
Parker, W. J. Priestley, and Dorsey A. 
Lyon. 


Colorado Engineering Societies 
Hold Joint Meeting 


The Colorado branches of eight of the 
leading national and state scientific so- 
cieties met in Boulder on May 5, in con- 
nection with the second annual Engi- 
neers’ Day of the University of Colo- 
rado. Among the societies represented 
were: the American Institute of Mining 
and Metallurgical Engineers, the Amer- 
ican Society of Mechanical Engineers, 
the American Society of Civil Engi- 
neers, the American Institute of Elec- 
trical Engineers, the American Insti- 
tute of Architects, the Colorado Scien- 
tific Society, and the Teknik Club of 
Denver. Among the speakers were Dr. 
Willis R. Whitney, director of the re- 
search laboratory of the General Elec- 
tric Co., and L. T. Robinson, engineer 
for the company. 


SOCIETY MEETINGS 
ANNOUNCED 





The twenty-first general meeting of 
the American Iron and Steel Institute 
will be held at the Hotel Commodore, 
New York City, on May 26. 

It has been found necessary to post- 
pone for a week the meeting of the 
Association of Engineers Alumni, of 
Liege, Belgium. The amended pro- 
gram is as follows: Sunday, June 18, 


opening of the Technical Exposition. 


Monday, Tuesday and Wednesday, June 
19 to 21, meetings of the congress. 
Thursday, Friday and Saturday, June 
22 to 24, technical excursions and visit- 
ing plants. 

The annual autumn meeting of the 
Institute of Metals will be held at 
Swansea, Wales, on Sept. 20-22. A 
ballot for the election of members and 
students desirous of participating in 
this and other meetings of the institute 
will take place on July 13. Member- 
ship particulars can be obtained from 
the Secretary of the Institute of Metals, 
38, Victoria St., S. W. 1., London, Eng- 
land. 
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MEN YOU SHOULD 
KNOW ABOUT 


*, 
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H. W. Turner is examining the Wil- 
shire gold mine, in Inyo County, Cal. 


George O. Argall, of Leadville, Col., 
is examining mines in northern On- 
tario. 


W. A. Clark, president of the United 
Verde Copper Co., is to sail for Europe 
about May 30. 


Edwin J. Collins has returned to Du- 
luth from a three week examination 
trip in Montana. 


Alfred James, who has been spending 
the last few weeks in Mexico, sailed 
today for London. 

A. Chichester Macartney, who re- 
turned recently from Australia, is in 
San Francisco, Cal. 

A. H. Jones, of Salt Lake City, is in 
Tonopah inspecting the Hudson mine, 
in which he is interested. 

D. H. Bradney, Jr., returned to San 
Francisco from Nogales, Ariz., and left 
on May 1 for Parral, Mexico. 

James A. Barr has just returned 
from inspecting mining claims near 
Wickenburg, Ariz. He also visited the 
mine and mills at Miami. 
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MEN YOU SHOULD KNOW ABOUT 
(Continued) 
A. C. Spencer is making geologic ob- 
servations in the caves of the Shenan- 
doah valley. 


J. W. Purcell, director of the Maza- 
pil Copper Co., has returned to Saltillo 
from London. 


E. M. Spieker and J. D. Eby are soon 
to make an examination of the Wasatch 
plateau coal fields. 


T. A. Rickard delivered an address 
before the New Mexico School of Mines, 
at Socorro, on May 17. 


W. C. Mansfield is examining sections 
of the Miocene formations of the 
coastal plain of Virginia. 


C. E. Siebenthal is gathering in- 
formation for the U. S. Geological Sur- 
vey in the Joplin zinc district. 


C. Coleock Jones left Los Angeles on 
May 1 for an extended visit in Mexico 
City and other parts of the republic. 


S. F. Shaw is inspecting the Cata- 
sillas-Nazareno-Alicante properties at 
Conception del Oro, Zacatecas, Mexico. 


The degree of L. L. D. was conferred 
upon E. P. Mathewson by McGill Uni- 
versity in Montreal, Canada, on May 12. 


G. R. Mansfield has been placed in 
charge of the section of the Geological 
Survey devoted to non-metalliferous de- 
posits. 


G. H. Shepherd has resumed the posi- 
tion of cyanide chemist and assayer for 
the Nugget Gold Mines, of Salmo, B. C., 
Canada. 


W. T. Lee is continuing a study for 
the U. S. Geological Survey of the 
stratigraphy of the oil sands in southern 
Wyoming. 


C. V. Jenkins has succeeded William 
A. Paine, of Boston, as director of 
Granby Consolidated Mining, Smelting 
& Power Co. 


E. O. Ulrich and R. D. Mesler are in 
central Tennessee, studying Paleozoic 
stratigraphic problems of the Appala- 
chian valley. 


G. F. Loughlin, of the U. S. Geolog- 
ical Survey, is at Leadville completing 
details connected with the Leadville 
monograph. 


A. F. Melcher will make a study of 
the porosity of oil sands in the Bur- 
bank field of Oklahoma, for the U. S. 
Geological Survey. 


J. R. Woodul, assistant general man- 
ager of the American Smelting & Re- 
fining Co.’s smelting plants in Mexico, 
is now in Monterey. 


Edgar Rickard sailed from New 
York on May 17 for Russia in his capa- 
city as director general of the Ameri- 
can Relief Association. 


Thomas J. Jones, consulting engineer 
for the Russo Asiatic Consolidated 
Corporation, was recently in New York 
en route to San Francisco. 


C. R. Hosmer, of Montreal, has been 
elected vice-president of the Consoli- 


“with the Moctezuma 
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dated Mining & Smelting Co., of Trail, 
B. C., to succeeded George Sumner. 


J. S. Brown has been appointed Em- 
mons Fellow at Columbia University 
for the ensuing year. He expects to 
prepare a dissertation on the graphite 
deposits of Alabama. 


D. F. Hewett is looking into re- 
ported discoveries of oil near Fallon, 
Nev. While in the state he will make 
a study of the application of aluminum 
salts to certain soils. 

C. Le Roy Olson, mill superintendent 
for the Kansas City-Nevada Consoli- 
dated Mines Co., which mill is success- 
fully treating Broken Hills ore, was in 
Reno, Nev., recently. 


H. C. George, petroleum engineer at 
the San Francisco Station of the U. S. 
Bureau of Mines, acompanied H. 
Foster Bain to Alaska to inspect the oil 
fields of that territory. 

Wilbur Van Evera, general superin- 
tendent of the Hillcrest and Gordon 
mining companies, has returned to his 
duties at Crosby, Minn., following a 
trip to the eastern ore markets. 


Percy E. Hopkins, of the Ontario De- 
partment of Mines, will examine the 
gold areas east of Kirkland Lake during 
the coming months, and will afterward 
investigate the Schreiber gold area. 


J. T. Pardee, of the U. S. Geological 
Survey, will make a study of the Pleis- 
tocene and Tertiary deposits of the Co- 
lumbia plateau of eastern Washington 
and the neighboring parts of Idaho. 


Burton Bunch, who has been secre- 
tary of the Silver City, N. M., Chamber 
of Commerce since June, 1920, has re- 
signed to become Western representa- 
tive of the American Mining Congress. 


‘He will move to Salt Lake City. 


T. M. Bains, assistant professor of 
metallurgy at the Missouri School of 
Mines and Metallurgy, at Rolla, Mo., 
has accepted a position as geologist 
Copper Co., 
Pilares de Macodari, Sonora, Mexico. 

J. V. N. Dorr, president of the Dorr 
Co. in New York, will visit the principal 
European countries on a two months’ 
business trip. He will make his head- 
quarters at the offices of the Dorr Com- 
pany at 16 South St., London, E. C., and 
will return to New York in July. 


The name of James M. Hyde, so well 
known in connection with flotation liti- 
gation in recent years, was accidentally 
spelled “Heide” in several places in the 
news story announcing the agreement 
reached by Minerals Separation with 
the Butte & Superior and other mining 
companies which was published in the 
Journal-Press of May 6. 

R. B. Ladoo, mineral technologist of 
the U. S. Bureau of Mines, has spent 
some weeks visiting feldspar mines and 
quarries in the Western states. Mr. 
Ladoo has been gathering data intended 
to make available to all producers in- 
formation as to improved methods of 
quarrying and preparing feldspar for 
market, with special regard to economy 
of production and elimination of waste. 
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J. E. Lanning is leaving Warren, 
Ariz., having completed his work there 
as chief engineer for H. Kenyon Burch, 
consulting engineer of the concentrat- 
ing department of the: Phelps Dodge 
Corporation. Mr. Lanning is making a 
general tour of the copper camps of the 
Southwest before taking up new work. 
His temporary address is at 1315 Cons- 
tance St., Los Angeles, Cal. 


Dr. R. B. Moore, chief chemist of the 
U. S. Bureau of Mines, sailed on May 6 
for Europe on an official visit to study 
the situations surrounding radium, rare 
metal, and rare gas developments. In 
addition he will make observations as 
to the potash and dye industries. Dr. 
Moore also carries credentials from 
the Chemical Warfare Service and will 
look into certain matters of chemical 
development in which that service is 
much interested. His itinerary includes 
London, Paris, Berlin, Prague, Vienna, 
and Lieden. He has accepted an invi- 
tation to deliver several lectures while 
in Prague. 


N. M. Fenneman, professor of geol- 
ogy and geography of the University of 
Cincinnati, has been chosen as chair- 
man of the division of geology and geog- 
raphy of the National Research Council. 
R. T. Chamberlin, professor of geol- 
ogy at the University of Chicago, was 
selected as vice-chairman of the division. 
H. P. Little continues as executive 
secretary. The newly elected execu- 
tive committee consists of the chairman 
and vice-chairman; Isaiah Bowman, di- 
rector of the American Geographical 
Society, New York; Arthur L. Day, di- 
rector of the geophysical laboratory, 
Washington, D. C.; R. A. F. Penrose, 
Jr., consulting geologist, Philadelphia; 
E. B. Mathews, professor of mineralogy 
and petrography, John Hopkins Uni- 
versity; David White, chief geologist of 
the U. S. Geological Survey, and D. W. 
Johnson, professor of physiography, 
Columbia University. New members at 
large of the division are Charles P. 
Berkey, Columbia University; E. W. 
Berry, Johns Hopkins University; R. O. 
Daly, Harvard University, and R. de C. 
Ward, Harvard University. Alfred C. 
Lane and W. H. Twenhofel were desig- 
nated as representatives of the Geo- 
logical Society of America. 


Mining and metallurgical engineers 
recently in San Francisco included: V. 
S. Garbarini, of Jackson, Cal.; G. H. 
Garrey, of Philadelphia, Pa.; J. W. 
Neill of Pasadena, Cal.; Robert Linton, 
of New York; and W. J. Sharwood, of 
Lead, S. D. 


Mining and metallurgical engineers 
visiting New York City last week in- 
cluded: K. H. Shilling, of Berkeley, 
Cal.; A. B. Shutts, of Wilkes-Barre, Pa.; 
F. E. Vaughan, of San Francisco, Cal; 
W. J. Reynolds, of London, England; 
C. E. Hart, of Miami, Ariz.; H. H. Hop- 
pock, of Joplin, Mo.; David B. Rush- 
more, of Schenectady, N. Y.; Gerhard 
Henny, of Amsterdam, Holland; J. L. 
Schueler, of Peoria, Ill.; N. S. Greens- 
felder, of Wilmington, Del.; and N. H. 
Partridge, of Los Angeles, Cal. 
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New Books 
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The Metre vs. the Foot 


Metric System for Engineers. By 
Charles B. Clapham. E. P. Dutton & 
Co., New York. $6. 

This book fills a long-felt want. It is, 

primarily, educative. No attempt is 

made to stimulate propaganda in favor 
of the compulsory adoption of the met- 
ric system, although a serious effort has 
been made by the author to present all 
the facts to the engineer in such a way 
that he is able, without further research, 
to form a logical conclusion as to the 
merits of the rival systems in use. One 
of the most interesting features of the 
book is a survey of the controversy that 
has arisen in this connection, in which 
the author demonstrates the complexity 
of the system of weights and measures 
in vogue in the United States and in the 

British Empire. To emphasize this, one 

need only be reminded of the awkward 

factors involved in a statement of 

length: 12, 3, 54, 40, 8, 6, 66, and 80! 

Could fruitless labor be carried to such 

an extreme by any other conceivable 

method? 

The idea of using the decimal basis 
for a system of weights and measures, 
we are told, originated with James Watt 
in 1783; a similar scheme, applied to 
money, was adopted in the United 
States in 1786. In both of the principal 
English-speaking countries the metric 
system is permitted by law, and various 
proposals have been made to insure its 
compulsory use. The author deals at 
length with the oft-expressed argument 
that this would entail a prohibitive 
expense; but he explains that “During 
the Great War many instances occurred 
of drastic changes being introduced 
. « . and being successfully carried 
through”—changes that, “had they 
been proposed in normal times, would 
have been denounced as quite unwork- 
able and liable to result in the most 
awful consequences It would 
appear,” concludes Mr. Clapham, “that 
much of the opposition to the enforced 
use of the metric system is engendered 
(perhaps unconsciously) by mere con- 
servative objection to change, supported 
by a false impression of the extent to 
which such change would operate. If 
such opposition be allowed to decide in 
any controversy, obviously all improve- 
ment and development is arrested.” 

The treatise under review, however, 
is essentially a textbook on the subject. 
The basic principle of the metric system 
is discussed, and the features of the 
various units are considered. Special 
attention is paid to measuring-tools, 
with particular reference to engineering 
work. Tables of the commoner engi- 
neering constants are supplemented by 
others for conversion to and from the 
units of the Anglo-American system; 
and examples are quoted showing the 
alterations needed in numerical con- 
stants when the metric system is sub- 
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stituted for the one now in use. Loose 
charts are provided to facilitate the 
conversion of the commoner compound 
measures; these may be mounted on 
cards. 

The book will serve a distinctly use- 
ful purpose as a real attempt to dis- 
seminate accurate and reliable infor- 
mation, in a form that is in many re- 
spects novel, on the scope and char- 
acteristic features of the metric system 
of weights and measures. A. W.A. 


Technical Papers 





Resources of Tennessee—“The Ad- 
ministrative Report of the State Geol- 
ogist for 1920,” published as Bulletin 
No. 25 of the Tennessee Geological 
Survey, covers water-power develop- 
ment, the work of the soldier settle- 
ment board, education in natural re- 
sources and their development, chemi- 
cal, geological and forestry work, and 
the status of publications. Brief notes 
are given on certain minerals studied 
during the period covered by the re- 
port. It includes also a discussion of 
oil and gas possibilities in Benton 
County, and a note on the occurrence 
of bentonite in Bedford County. The 
last seventeen pages describe the oil 
and gas areas throughout the state. 
Oil has been found in six counties, but 
has been marketed from Scott County 
only. 

Mesabi Range Orebodies—The rela- 
tions of the iron oxides to one another, 
and to the gangue minerals to a minor 
extent, are given consideration in a 
paper, “Paragenesis of the Martite Ore- 
bodies and Magnetites of the Mesabi 
Range,” by John W. Gruner, which ap- 
peared in Vol. 17, No. 1, of Hceonomic 
Geology, January-February, 1922, and 
is published in reprint form. The 
paper will be of interest to those con- 
cerned in the economic problems of the 
Mesabi Range. The fact that magnetite 
is the protore over the rich blue ore, 
over most, if not all, of the range, indi- 
cates that large magnetite bodies of 
low-grade are not confined to the east 
end of the Mesabi, but are present in 
other parts of it, though not accessible, 
on account of the glacial drift cover and 
oxidation of some of the magnetite in 
an erratic manner. 


Mine Fire Fighting—The summary of 
a report of a fire which started on Aug. 
17, 1920, in the No. 3 Sunnyside mine of 
the Utah Fuel Co., Carbon County, 
Utah, is given in Serial No. 2,325, Re- 
ports of Investigations, U. S. Bureau of 
Mines; “Fighting a Mine Fire With Its 
Own Gases,” by C. A. Allen and A. C. 
Watts. The paper emphasizes the fact 
that depleted mine air is most effective 
in fighting a fire, especially in a pitch- 
ing vein where the air can be easily con- 
trolled. A diagram, showing the or- 
ganization of the forces used in the 
fire-fighting work, is given. The paper 
may be had on application to the Bureau 
at Washington, D. C. 
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Recent Patents 


Soecesccccccscccccoccccccccccnscncsccsccsccsncocscccssccnsscencsscas® 


Elmore Process of Treating Lead and 
Zine Ore—Canadian patent No. 217,900. 
F. E. Elmore, Boxmoor, Herts, Eng- 
land. Lead-zine ore or concentrate is 
treated with sulphuric or other acid 
which converts the lead sulphide into 
a soluble compound without attacking 
the zinc. According to Claim 8, the 
process may consist “in heating one 
part of the ore with sulphuric acid 
adapted to evolve sulphur dioxide from 
the ore, and another part with sul- 
phurice acid adapted to evolve sulphur- 
etted hydrogen. passing the 
gases evolved from the first part into 
the heated mixture of the second part 
and acid, dissolving the lead sulphate 
formed in each case with a solvent 
thereof which does not dissolve zinc 
sulphide, and separating the solutions 
from the undissolved matter.” 

Patent No. 217,901 covers the treat- 
ment of argentiferous lead-zine sul- 
phides by heating to a dull red, thereby 
leaving the zine sulphide undecom- 
posed, and extracting the lead by suit- 
able solvents. Or the heated ore may 
be subjected to the acid brine process, 
and the argentiferous zinc sulphide 
thus obtained leached by an alkaline- 
earth chloride and hydrochloric acid, 
which extracts the silver, leaving the 
zinc sulphide undissolved. Claim 14 
covers heating the ore with salt in the 
presence of air, thereby volatilizing the 
lead as chloride. The silver is extracted 
from the remaining zinc sulphide by 
means of a strong solution of mag- 
nesium chloride containing hydrochloric 
acid, not greatly in excess of that re- 
quired to convert into chloride the 
quantity of lead present. 


Treatment of Arsenic Ores—No. 1,- 
406,597. E. W. Westcott, Niagara 
Falls, N. Y., assignor to Kalmus, Com- 
stock, & Westcott, Inc., Boston, Mass. 
In treating arsenide ores and speiss, 
the powdered material is mixed with 
arseniferous hydrochloric acid from a 
later operation, the extracted ore 
chlorinated to furnish arsenious chlo- 
ride and fixed chlorides, the arsenious 
chloride so produced hydrolyzed with 
water, and the hydrochloric-acid solu- 
tion thereby produced returned for the 
first step. Patent No. 1,406,595 covers 
the treatment of arsenical cobalt or 
nickel ores containing iron by pulveriz- 
ing and bringing them in contact with 
a current of chlorine, at a temperature 
not exceeding 600 deg. C., and remov- 
ing the vapors of chlorides of arsenic 
and iron so produced. Patent No. 1,- 
406,596 covers the apparatus for chlori- 
dizing arsenical ores with chlorine gas. 


Sand-Washing Tank—No. 1,406,291. 
E. Shaw, El Paso, Tex., assignor to The 
Allen Cone Co., El Paso. A vessel for 
washing and settling sand, with means 
for removing the settled material 
through a discharge pipe under pres- 
sure from a jet nozzle. 
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EBATE ON THE TARIFF BILL in the Senate is 
marked by prolonged arguments over trivial 
clauses, with little headway being made. A storm of 
some intensity has been created by the placing of a 


duty on cyanide. 


The strike situation at the coal mines is practically 
unchanged, without evidence of either side being dis- 


posed to yield. 


Merger of the Lackawanna and Bethlehem Steel com- 


Bethlehem Steel Co. Acquires 
Lackawanna Steel 


Negotiations for Separate Merger of 
Six Other Independent Companies 
Still in Progress 


Completion of negotiations for the 
merger oi the Lackawanna Steel Co. 
with the Bethlehem Steel Co. was an- 
nounced on May 11. Coming as it did 
when both of these companies were 
being speken of in connection with the 
much-talked-of ‘“seven-compauy mer- 
ger” of independent steel companies, 
the news was a complete surprise. The 
terms of the merger have been agreed 
upon. 

Elimination of these two companies 
in this fashion as probable entrants 
inte the proposed merger with other in- 
dependents leaves six companies whose 
consolidation is considered probable. 
These are the Brier Hill Steel, Inland 
Steel, Midvale Steel & Ordnance, Re- 
public Iron & Steel companies, the Steel 
& Tube Co. of America, and the Youngs- 
town Sheet & Tube Co. Meetings are 
being held by the representatives of 
these companies at the office of Kuhn, 
Loeb & Co., New York, at which terms 
are being discussed. 


Mother Lode Coalition To Double 
Tonnage Milled 


The Kennecott Copper Co. has made 
a new contract with the Mother Lode 
Coalition Mines Co. for five years, un- 
der which Kennecott will mill 12,000 
tons of Mother Lode ore monthly, com- 
pared with 6,000 tons under the old 
contract. Additional mill facilities to 
take care of this contract will be com- 
pleted by Kennecott this fall. 

The Mother Lode Coalition is now 
producing 2,000,000 lb. of copper a 
month at a cost of 6.7c. per lb. de- 
livered. 


Leading Events 


independents. 


panies has been announced, these being the two largest 


Further details of the settlement of the fistation liti- 
gation between Minerals Separation and the Butte & 


Superior and other mining companies have come out and 


are given in this issue. 
The control of the diamond industry of the world 


is discussed in this issue by W. A. Doman, our London 


correspondent. 


Wage Decrease for Metallurgical 
Industry in France 


By Cable from Reuters to 
“Engineering and Mining Journal-Press”’ 


London, May 12—A message from 
Lille states that the metallurgical in- 
dustry in the Department of the Nord 
shows no improvement. The reduction 
of wages in Belgium facilitates com- 
petition from that quarter. French 
industrialists have therefore proposed 
e@ wage reduction of 25 centimes an 
hour, beginning June 6, and it is con- 
sidered likely that the reduction will 
be accepted. 


Call Freight Rates on Coal 
in Colorado Excessive 


Charge Made by Operators Before 
Examiner of Interstate 
Commerce Commission 


That freight rates on coal in Colorado 
are unduly excessive and discriminatory 
as compared with the Wyoming rates, 
and should be reduced at once, was 
the principal contention of the Colorado 
and New Mexico Coal Operators’ Asso- 
ciation at the public rate hearing be- 
fore an examiner of the Interstate 
Commerce Commission which began in 
Denver on May 10, and adjourned the 
following Saturday. 

At the hearings. which were held 
jointly with the Colorado Public Utili- 
ties Commission, testimony in support 
of the readjustment of intrastate rates 
was considered as well. The hearings 
were conducted by the Interstate Com- 
merce Commission in connection with 
a general investigation of alleged dis- 
cr-minatory rates and possible changes 
throughout the Western states. It was 
stated that these investigations had no 
bearing upon the long-expected an- 
nouncement of the commission regard- 
ing a general reduction of rates. 


The Diamond Position 


World’s Supply Now Practically Con- 
trolled in London by Diamond 
Syndicate-Anglo American 
Corporation Pool 


By W. A. DOMAN 


London, May 5—I notice that a state- 
ment has been cabled to your side 
to the effect that there is today a com- 
plete “corner” in the world’s rough 
diamonds, and that it is impossible for 
2 single stone ot that kind to be pur- 
chased direct anywhere in the world 
outside of two blocks of buildings, one 
on each side of Holborn Viaduct, in 
London. The statement is substantially 
correct, but not absolutely. It will 
doubtless be remembered in America 
that when the slump came in the 
diamond trade, the large South African 
producers and the London Diamond 
Syndicate made an agreement for what 
may be termed “mutual protection.” 
Diamonds are a luxury, and many mil- 
lions of pounds are invested in the 
trade. In the event of any weakness 
being exhibited, it is questionable if 
the strong position in which it now 
stands the world over could ever be 
restored. 

Taking everything into consideration, 
it was decided at the conference of the 
producers and Syndicate (1) that the 
sale of diamonds must be controlled, 
which means that each producer limits 
his sale to a fixed proportion of the 
total, and avoids forcing diamonds on 
the market which cannot be absorbed; 
and (2) that the sale of diamonds must 
be carried out through one channel and 
organization. It may be said that a 
monopoly of the trade in rough dia- 
monds has been in the hands of the 
London Diamond Syndicate for many 
years, but this selling “pool” did not 
embrace—nor does it now embrace— 
all the diamonds produced in the world, 
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as suggested. A great step forward 
has, nevertheless, been taken, and rel- 
atively few stones are found that do 
not get into the hands of the “pool.” 

The question at the moment seems 
tc be that of the Congo stones. The 
supply trom the Congo at one time was 
bough: by the largest diamond firm 
outside the Syndicate. Subsequently 
the Belgian authorities decided that 
the stones should be disposed of in 
Belgium for the benefit of the coun- 
try’s finances. At no time has the 
output of the Congo stones been large, 
and in normal years it had little or no 
influence on the sales of the Diamond 
Syndicate. It is only since the great 
slump that these stones—say 250,000 
carats per annum—have proved a 
factor in the rough diamond market. 
As they are cheaply mined, they can, 
of course, be sold lower than Syndicate 
goods and still yield an excellent profit. 

When there is no business passing 
worthy of the name, as has been the 
conditions for about two years, the 
disposal of these Congo diamonds at 
2 relatively cheap rate is a disturb- 
ing influence, though no notice would 
have been taken of them had not the 
wai caused a cessation of business. 
An arrangement has now been entered 
into by which the Congo company sells 
the bulk of its production or its best 
stones to the Anglo-American Corpora- 
tion (in which the Morgan group is 
interested). 

Negotiations are still in progress, and 
there is every probability that the 
whole of the output will in due course 
come under the control of the “pool.” 
The Anglo-American Corporation has 
developed into a powerful institution, 
for it not only controls the main produc- 
tion of the Southwest Africa Protect- 
orate (formerly German Southwest 
Atrica), which is allotted 21 per cent 
ot the value of diamonds sold, but also 
it controls the stones from British 
Guiane and from Brazil, with perhaps 
one insignificant exception. Virtually, 
therefore, all stones found in bulk 
gravitate to London, and by the work- 
ing agreement subsisting between the 
Diamond Syndicate and the Anglo- 
American Corporation, what is almost 
2 complete monopoly has been estab- 
lished. That there should be only one 
selling organization is greatly to the 
benefit of the diamond-mining industry. 


Santa Fe Cuts Ore Rates 
in Silver City District 


The Santa Fe R.R. has announced 
2. reduction in ore rates from the Silver 
City, N. M., area, including Hurley, 
Sante Rita, Fierro, and Hanover, to 
El Paso, effective May 22, amounting 
to 474c. a ton. The new rate is to be 
$1.15, against the present rate of 
$1.624 a2 ton. At the same time a re- 
duction of 24c. a ton will be made in 
the rates from Santa Rita, Hanover, 
and Fierro to Hurley, the new rate 
being 10c., against 124c. These reduc- 
tions were announced through the 
Corporation Commission recently. 


Engineering and Mining Journal-Press 


Granby’s New Stock Taken 


The Granby Consolidated Mining, 
Smelting & Power Co., of British 
Columbia, has announced that stock- 
holders have subscr.bed to 30,000 shares 
of the new stock at $25 per share. 
The proceeds will be used to build a 
new dam, which will make it possible 
to use hydro-electric power for the 
entire year. It is estimated that the 
new development will save over $150,- 
000 a year. 


Freeport Sulphur Co. Resumes 
Work at Bryan Mound 


The Freeport Sulphur Co., whose 
mine is at Bryan Mound, Brazoria 
County, Tex., has posted notices that 
mining operations will be resumed. The 
two steaming units on the south side 
of the mound will be placed in condi- 
tion for immediate operation. 

Mining operations at this property 
were stopped in April, 1921. Active 
work on the railroad to the Hoskins 
Mound sulphur deposit, recently leased 
from the Texas Company, has been 
started. The road will be completed by 
July 4, it is believed, and it is planned 
to have the steaming plant installed 
and mining under way in one year. 


Bunker Hill & Sullivan Co. 
Takes Big Creek Mine 


Through an agreement entered into 
between the Big Creek Mining Co. and 
the Bunker Hill & Sullivan Mining & 
Concentrating Co., of the Coeur d’Alene 
district, Idaho, the latter has taken 
ever the operation and further develop- 
ment of the Big Creek mine. The 
Bunker Hill agrees to advance funds 
for the payment of all debts owed by 
the Big Creek company, aggregating 
about $100,000. The Bunker Hill takes 
over the entire control of all operations 
and development of the mine for five 
years, which, of course, includes the 
shipment of all ores from the mine to 
the Bunker Hill smelter, paying a 
royalty to the Big Creek company on 
all shipments, which will be applied to 
repaying of the cash advanced. 

The Big Creek mine is a producer 
of high grade lead-silver ore, and it is 
expected that with the ample financial 
resources of the Bunker Hill back of 
it, together with its’ highly efficient 
cperating staff, the property will be 
placed upon a profit-earning basis. In 
explaining the circumstances which 
made the temporary transfer of the 
property desirable. G. Scott Anderson, 
president and manager of Big Creek, 
said that the company had long been 
hampered by not having the necessary 
capital to develop the orebodies and 
that “the unexpected industrial condi- 
tions brought about by the war, with 
the high prices of material and sup- 
plies, the excessive cost of labor and 
its inefficiency, together with our de- 
termination to continue extensive de- 
velopment, has brought about a serious 
condition of indebtedness.” 





883 


Penalties Waived in Settlement 
of Flotation Litigation 


Six Mining Companies Involved Take 
Out Licenses — Royalties Range 
from 4c. to 12c. Per Ton 


Terms of the settlement of the flota- 
tion litigation between Minerals Sep- 
aration and the Butte & Superior and 
other Jackling properties, as well as 
the Miami Copper Co., include no claim 
for punitive damages, nor will such 
penalties be paid. The total amount 
that Mineral Separation will receive 
is placed at $4,800,000 of which $4,000,- 
000 will be paid by the Jackling com- 
panies, including Butte & Superior, 
Utah Copper, Nevada Consolidated, 
Ray, and Chino, and $800,000 by the 
Miami Copper Co. Just what share of 
the $4,000,000 each of the Jackling 
companies will pay has not been di- 
vulged. 

The damages include payment in full 
on the royalty scale for the total ton- 
nages treated by flotation since the 
process was introduced. All of the 
companies have taken out licenses for 
the duration of the life of the two 
basic patents, one of which expires in 
1923 and the other in 1927. Other 
patents owned by Minerals Separation 
run beyond 1927. 

Royalties paid by the companies un- 
der their licenses range from 4c. to 
12c. per ton, the minimum rate being 
obtainable only where 30,000 tons of 
ore is treated daily. Butte & Superior 
has taken out separate licenses for the 
treatment of zinc ore and copper ore 
respectively. 

Two companies remain against whom 
suits were brought, but which were not 
included in the settlement. 


United Verde May Resume 


The United Verde Copper Co., of 
Jerome, Ariz., is considering resuming 
production in a small way. The plan 
at present is to start one reverberatory 
and one water-jacket furnace. The 
company is one of the few important 
operators now remaining shut down. 


German Metal Firms To Take 
Austrian Magnesite 


By Cable from Reuters to 
“Engineering. and Mining Journal-Press”’ 


Berlin, May 12— According to the 
newspapers, a group of German metal 
firms have concluded an agreement 
with the Styrian Magnesite Industry 
Co., of Vienna, whereby the company’s 
output of caustic magnesite is secured 
to Germany. 


Secretary de la Huerta Coming 


Secretary of Finance Adolfo de la 
Huerta expected to leave Mexico City 
on May 20 to attend the conference 
with international bankers in New York. 
The outcome will materially affect the 
mining and oil situation. The secre- 
tary in a conversation with the repre- 
sentative of the Engineering and Min- 
ing Journal-Press expressed optimism 
as to the outcome of the conferen:e. 
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News from Washington 


By PAUL WOOTON 
Special Correspondent 


Tariff Discussions of Trivial Nature 
Mark Senate Debate 
Opposition Disclaims Intent to Delay Consideration of Measure— 


Removal of Cyanide from Free List Causes Storm; Alleged 
Such Course Would Aid German Producers 


ROGRESS on the tariff continues 

to be painfully slow. With the 
Senate meeting an hour earlier and 
being held in session until late at 
night, more ground is being covered 
than during the first two weeks of the 
bill’s consideration, but unless more 
speed is developed, the debate on the 
measure promises to be interminable. 
Senator Smoot, of Utah, believes that 
an organized filibuster is being con- 
ducted against the bill. “Days and 
even weeks,” said Senator Smoot, in 
the course of debate, “have been spent 
upon rates, more than half of which 
do not contemplate a higher duty than 
15 per cent ad valorem.” 

Five hours and forty minutes were 
consumed in the discussion of the five- 
line alcohol paragraph before the com- 
mittee amendment was voted on. This 
is typical of the procedure on numerous 
other items which are by no means 
storm centers in the bill. “Senators 
on the other side,” said Senator 
McCumber, who is in charge of the bill, 
“disclaim any purpose whatever to 
delay the consideration of this bill. 
They speak earnestly of their desire 
to facilitate its progress. They remind 
me of the poem of Kipling’s bear, as 
they look at us and speak to us like 
a man in the attitude of prayer, pro- 
fessing their innocence of any intention 
to filibuster.” 

That the Republicans are not a unit 
in their support of the bill is becoming 
increasingly evident. Senator Borah 
boldly stated on the floor of the Senate 
that the facts at hand are insufficient 
upon which to base an intelligent tariff 
bill at this time. “I would vote un- 
hesitatingly,” he said, “to postpone 
consideration of the bill and to take 
care of the situation by a simple addi- 
tion to the emergency tariff law. I 
do not know where we can get facts 
as to the cost of production abroad. 
I do not see how it is possible to secure 
them. The facts available today will be 
swept away utterly tomorrow, so that 
there are no facts upon which we can 
base an intelligent opinion. I do not 
believe it is possible to make a tariff 
law of permanent worth under such 
conditions.” 

The action of the finance committee 
in taking cyanide off the free list, 
where it is in the bill passed by the 
House, has created a real storm. The 
Nevada Senators have attacked. the 
item at every opportunity. In one of 
his latest utterances on the subject, 


Senator Pittman argued that the situa- 
tion is such that the only protection 
that can be given the consumers of 
cyanide in this country is the continu- 
ance of cyanide on the free list. In 
that way, the American company manu- 
facturing cyanide in Canada will be 
encouraged to continue its competition 
against the German and the English 
monopolies. He charges that the Eng- 
lish and the German cyanide interests 
have entered into an agreement, 
whereby the British concern does not 
sell in the United States or in Mexico, 
and the German concern stays out of 
South America. He also points out 
that there is no hope from the Bucher 
process of making cyanide, stating that 
the Government proved the process to 
be unsuccessful during the war. 

Senator Pittman continued his attack 
on the Roessler & Hasslacher Chemical 
Co. He referred to letters in the pos- 
session of the Alien Property Custodian 
purporting to show that the German 
interests today lack only eighty shares 
of possessing control. More than that, 
he expressed the opinion that some of 
the sales of stock made just prior to 
our entry into the war were fictitious. 
“The company was conceived in fraud 
by the Germans a long time ago,” de- 
clared Senator Pittman on the floor of 
the Senate. “The whole business is 
underlaid with fraud. It is a trust not 
only in the United States but through- 
out the world—a combine between the 
British trust and the German trust.” 

“Cyanide is a product,” continued 
Senator Pittman, “which is used by the 
farmers, by the prospectors, and by the 
miners. It is used by the people in 
the mining industry, who cannot pass 
the duty on to the consumer, because 
there is a fixed price for their product. 
Cyanide is not used by the great steel 
corporations, but manganese, which 
they do use, and which is the product 
of an industry which was developed 
during the war, goes on the free list. 

“The game which this German com- 
pany is playing is clear. If it can 
secure a tariff on this commodity, it 
will sell this product for less than the 
Cyanamid Company, of Canada, can 
sell it. It will continue to sell at 
lower and lower prices until the Cana- 
dian company is run out of business. 
Then it will bring the price up again. 
This duty is desired for the purpose of 
assisting in the crushing of the 
Cyanamid Company, which has come 
into competition with the Germans.” 


A. S. & R. Co. Loses Half-Million 
Suit to Government 


Fails to Recover $512,515 on Account 
of Sale of Copper to Ordnance 
Department at 234 Cents 


The American Smelting & Refining 
Co. has lost its case against the Govern- 
ment for recovery of $512,515 on ac- 
count of sale of copper to the Ordnance 
Department during the war. The com- 
pany had a contract with the Govern- 
ment for delivery of copper at 234c. a 
pound, made in March, 1918. Before 
deliveries were completed thereon the 
Government raised the price of copper 
to 26c. on June 1, 1918. The smelting 
company sought to obtain 26c. a pound 
for copper deliveries after this price 
advance. The Court of Claims ruled 
against its contention and the smelting 
company took the case to the Supreme 
Court. In a decision announced by 
the court by Justice Holmes, the deci- 
sion of the Court of Claims was 
affirmed, although the court said there 
was doubt as to whether the company 
could sue the Government for damages 
arising out of the contract. Whether 
a claim for damages could be urged 
was not before the court. 


Assessment Work Decision Made 
by Acting Secretary Finney 


E. C. Finney, Acting Secretary of the 
Interior, has rendered a decision, in re- 
sponse to a request from Senator Bur- 
sum, of New Mexico, to the effect that 
assessment work upon mining claims 
located between Jan. 1 and July 1, 
1921, must be performed prior to July 
1, 1922. The decision follows: 

“ ... The statutes (42 Stat., 186.) 
provide that the period within which 
work shall be performed ‘shall com- 
mence at 12 o’clock meridian on the 
first day of July succeeding the date 
of location of such claims.’ A further 
proviso is to the effect that in all 
such valid existing claims the annual 
period ending Dec. 31, 1921, shall con- 
tinue to 12 o’clock noon, July 1, 1922. 
The latter proviso was designed, of 
course, to take care of existing claims 
and to give an extension of six months 
within which work might be performed 
thereon. One of the reasons for the 
latter proviso was to avoid having the 
year within which assessment work 
must be performed end at different 
times for different classes of claims. 
As to the first provision of law, it 
seems clear that it was intended to 
permanently change the time within 
which annual assessment work upon 
mining claims must be performed, so 
as to have the year begin and end 
with the first of July, instead of the 
first of January as heretofore. The 


requirement in the statute is that the 
year within which assessment work is | 
required to be performed begins on 

the first day of July succeeding the date 
of location. Therefore, if a claim were 
located, say, in June, 1921, the year 
within which work was required to be 
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done began on the next first of July, or 
July 1, 1921, and to avoid relocation 
must have been performed during the 
year beginning July 1, 1921, and ending 
July 1, 1922.” 


Mining Companies May Finance 
Salt River Project 


In reporting a bill for fifty-year 
power leases on the Salt River re- 
clamation project in Arizona, Repre- 
sentative Hayden, of Arizona, said it 
was probable that the Inspiration Con- 
solidated Copper Co. and the Miami 
Copper Co. would finance development 
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of the project if the legislation is 
passed. At present ten-year leases only 
are authorized. 





Strike Situation Unchanged 
at Coal Mines 


Federal intervention in the strike 
seems further away than it did a week 
ago. For a time stocks were being 
consumed so rapidly that it seemed in- 
evitable that public inconvenience was 
about to result, with the necessary 
consequence of pressure for Govern- 
ment intervention. The demand for 
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coal, however, has increased to the 
point where it is evident that most 
requirements are being met by current 
deliveries. 

When the freight-rate decision is put 
into effect, it will be much easier to 
figure on wage rates. Thus far in the 
strike this factor alone has made for 
many uncertainties. With rates at the 
existing level, Illinois enjoys no small 
amount of tariff protection as against 
the East. 

At the end of the sixth week of the 
strike it has practically faded out in 
so far as public interest is concerned. 





News by Mining Districts 


London Letter 


Reorganized Champion Reef’s Develop- 
ment Gives Poor Results—Waihi 
Profits Little from Record 
Footage 


By W. A. DOMAN 


London, May 2.—As the Champion 
Reef Gold Mines of India is a recon- 
struction of the Champion Reef Gold 
Mining Co. of India, the first report of 
the working is for three months only— 
the period ended Dec. 31 last. During 
that period relatively little develop- 
ment work was done. Work was 
mainly on the East Reef, which yielded 
only poor results. Operations on the 
19, 21, 23, and 24 levels on this reef 
opened up unprofitable ore. The only 
point in the mine where encouragement 
was derived was at No. 46 level, where 
No. 3a winze has been sunk to a depth 
of 47 ft. The width of the reef is 2 
ft., and the value improved, as sinking 
continued, from 7 dwt. to 2 oz. 14 dwt. 
These poor results naturally affected 
the ore reserves. 

At Sept. 30 the tonnage was 232,- 
477; the extraction was 39,470, leaving 
of the original reserves 193,007 tons, 
and the estimated tonnage at Dec. 31 
was 221,946, so that the new ore 
brought into sight was 28,939 tons. 
The average grade of the ore milled 
was rather better than during the 
whole calendar year, being 8 dwt. 34 
grains, in comparison with 7 dwt. 21 
grains. The whole extraction from 
battery, tube mill, and cyanide was 
96.87 per cent, or 0.13 per cent lower 
than the average of the year. In the 
cyanide works all-sliming was in use 
throughout the period. 

A good deal of exploration work is 
being done in the upper levels of the 
mine, the intention being to remove all 
stoping ground above No. 8 level in 
the north part of the mine, with a view 
to abandoning Rowe’s and Ribbles- 
dale’s shafts. Considerable attention 
is being paid to ventilation at depth, 
and this seems to be one reason why 
attention is being concentrated at pres- 
ent on the upper levels. Rock bursts 
have been frequent, :the average for the 
three months being 5.8 per day. 
Although the development footage 


at the Waihi during 1921 was 10,222 
ft., the largest since 1916, the ore re- 
serves did not benefit. It should be 
mentioned, however, that 5,436 ft. was 
in connection with the extraction of 
suspense ore. Last year the total ore 
developed was 74,965 tons. The re- 
serves are stated in two parts—gen- 
eral account and suspense account. 
The suspense which is not immediately 
available is 254,737 tons, of a value of 
38.8s. per ton, and the general account, 
in which a decrease of 96,705 tons has 
taken place, is 427,123 tons, assaying 
31.37s., gold being taken at 84s. per 
oz. and silver at 2s. 

Though there were no sensational 
developments in the mine last year, 
some encouraging disclosures were 
made on the Martha lode, which is the 
principal orebody. The width in places 
runs up to 66 ft., and the value through- 
out varies considerably. For instance, 
on the 12th level the first 38 ft. in the 
crosscut assayed 7s. 4d., the next 8 ft., 
28s. 3d., and the last 20 ft., 8s. 2d. On 
the No. 9 level the Regina lode is 44 
ft. wide, but apparently only 12 ft. are 
payable, showing an average of 36s. 9d. 
A new but small reef, called the Jelli- 
coe reef, has been met with on Nos. 5 
and 6 levels. As reefs occur in the 
Waihi, it is narrow, from 9 in. to 5 ft. 
along 242 ft., though values are high, 
ranging from 38s. 3d. to 381s. 


RHODESIA 


Mineral Output in South Increasing 
By Reuters Agency 


The British South Africa Co. an- 
nounces the following mineral output 
from Southern Rhodesia during March. 
The number of producers is 156. Com- 
parative figures are given for the 
preceding month and also for the 
corresponding month last year: 


March, February, March, 


1922 1922 1921 
Gem GB. cs 5s 54,643 51,422 31,995 
Silver, oz. ..... 14,376 14,404 10,083 
Coal, tons..... 39,741 36,521 33,084 
Chrome ore, tons nil nil 11,767 
Copper, tons... 273 284 248 
Asbestos, tons.. 437 380 1,990 
Arsenic, tons... 85 46 21 


Mica, tons..... 1 1 8 
Diamonds, carats nil 10 21 
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African Vanadium & Lead Mines in 
Liquidation—May Vary Percent of 
Native Labor in Gold Mines 
According to Grade of 
Property 


By JOHN WATSON 


Johannesburg, April 4.—The African 
Vanadium & Lead Mines, Ltd., which 
was floated a few years ago, to work 
deposits in the Zeerust district, is now 
in liquidation. The mining rights, also 
the machinery and plant, were offered 
for sale by auction on March 29. 

The personnel of the Industrial Com- 
mission for the Transvaal was an- 
nounced by the Premier, General 
Smuts, in the House of Assembly at 
Cape Town on March 28, as follows: 
Sir William Solomon, chairman; Sir 
Robert Kotze, Sir Carruthers Beattie, 
and William Brace. The three first 
named are well-known South Africans, 
and Mr. Brace is Labor Adviser to the 
British Ministry of Labor, and was for 
many years a miners’ leader and Mem- 
ber of Parliament in the coal field of 
South Wales. The terms of reference 
include: 

“The effect and extent of the status 
quo agreement on the gold mines and 
the necessity for its continuance, varia- 
tion or abolition, and the desirability 
or otherwise of establishing another 
system for regulating the ratio of 
Europeans to natives on the gold 
mines. 

“The methods to be adopted by the 
industry to effect economies, to pro- 
mote efficiency, and secure the maxi- 
mum field for employment of Euro- 
peans. 

“The possibility of classifying gold 
mines into two or more grades which 
may employ different ratios or practice 
different systems of wages and over- 
head charges, and the establishment of 
machinery for effecting and controlling 
such classification. 

“The recent strike in the coal indus- 
try, the Victoria Falls Power Co., and 
to make recommendations as to the 
points at issue.” 

The gold output of southern Rho- 
desia for February was announced last 
week and shows a total output of 
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51,421 fine ounces, of the value of 
£304,488, a decrease of 2,119 oz. com- 
pared with January. Matabeleland 
contributed 23,444 oz. and Mashona- 
land, 27,977 oz. 

The crank shaft of the hoisting en- 
gine at the Modder Deep Gold mine 
broke on March 29. Another shaft 
was speedily obtained. Repairs will 
take possibly a month, during which 
time the mill will crush ore from the 
surface dump. The profits should not 
be materially affected. 

In moving the second reading of the 
Indemnity Bill, on March 31, the Pre- 
mier gave the figures of arms captured 
by the Union forces in the recent Wit- 
watersrand revolution: one machine 
gun; 1,150 rifles; 231 shot-guns; 745 
revolvers, and about 61,000 rounds of 
ammunition. The Government cas- 
ualties (police, active citizen force 
and burghers) were approximately 50 
killed; 237 wounded. European casual- 
ties, including both revolutionaries and 
peaceful citizens, were: Killed and died 
of wounds, 138; wounded, 287. Col- 
ored people (natives and Indians): 
Killed, 31; wounded, 67. 


BULGARIA AND SERBIA 


Mill for Plakonitza Copper Mine; 
Smelting Practice To Be Changed 
—Bor Mine Shut Down 
From Our Special Correspondent 

At the Plakonitza copper mine, in 
ncerthwest Bulgaria, which has been 
cperating an 100-ton sme!ter for the last 
ten years on 6-per cent copper ore at 
Elisena, it is planned to change from 
blast furnace to reverberatory and to 
build a concentrator to treat the lower- 
grade ore. These changes are the re- 
sult of post-war troubles. 

Up to the beginning of the 1918 
“peace,” an outside coke supply had 
always been easily obtained. After the 
war it was for a long time impossible 
to get coke from England or the United 
States and Germany was prevented 
from supplying it. 

The Berlin to Bagdad railroad which 
reached its highest state of efficiency 
during the war, so that the Balkan 
Zug was operated from Constanti- 
nople to Berlin in fifty-six hours, at 
the close of the war was changed into 
a Constantinople-to-Paris system, with 
the “Oriente Express” nowhere making 
over half the speed of the German ex- 
press. In 1920-21 the schedule allowed 
twenty-four hours from Constantinople 
to Sofia, and twenty-four from Sofia 
to Belgrade. North of Belgrade the 
former trunk line to Budapest, Vienna, 
and Berlin was disorganized into a 
second rate branch line service over 
which it was impossible to get freight. 
On the diverted route it required an- 
other twenty-four hours to travel from 
Belgrade to Trieste, or seventy-two 
hours from Constantinople to Trieste, 
against the former fifty-six hours from 
Constantinople clear to Berlin. 

After using up the abundant supply 
of German coke left at the mine at the 
time of the Armistice, the Plakonitza 
smelter had to close down. 
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Coking coal outcrops in Bulgaria in 
a rather inaccessible locality, over a 
belt forty miles long, in moderately 
narrow veins at steep angles from the 
horizontal. Crude ovens were built and 
about fifteen tons of coke per day was 
produced from this source. 

Later, as Serbia found it impossible 
to pay French-English-American prices 
compared with the German, the boy- 
cott was lifted to some extent, and 
traffic became sofhewhat better organ- 
ized north of Belgrade. 

During the war the smelter was 
operated to capacity on the highest 
grade ore the mine could produce with- 
out regard to maintaining ore reserves. 
In other words, the mine was “gutted” 
to supply the crying need for copper. 
Although satisfactory reserves of 
smelting ore have since been developed, 
and coke can at present be obtained 
from all former sources of supply, the 
attention of the management :was so 
forceably called to the advisability of 
concentrator and reverberatory that the 
improvements mentioned will be made. 

The mine is an old Roman antigua, 
which was opened up in 1908. Some 
rich ore was shipped before the smelter 
was built. Between this mine and the 
Bor mine, across the line in Serbia, 
there is an interesting belt of old an- 
tiguas where a large copper-silver pro- 
duction could probably be developed 
today. 

Most of the mines of Bulgaria have 
not been worked since the Romans fled 
the country at the time of the Gothic 
invasions in the fifth century. This 
area is particularly interesting from 
the fact that the Saxons came in and 
did considerable mining in the six- 
teenth century, until trouble with the 
Turks caused them to leave the coun- 
try. Many of the present villages are 
built on old slag dumps as the most 
convenient level site in a mountainous 
country. 

The Bor mine, in eastern Serbia, 
which has operated a 300-ton smelter 
on 6 per cent copper ore for the last ten 
years and has been a profitable under- 
taking, has recently been closed down 
because of adverse legislation. The 
government economists reasoned as fol- 
lows: Copper production has always 
been exported; manufactured ‘copper 
articles are imported; this is a mistake. 
Their method of righting the mistake 
was to put a prohibitive export tax on 
copper. Coming at a time when the 
copper mining business was not par- 
ticularly prosperous anywhere, this 
proved to be the last straw which broke 
the camel’s back, and the mine closed 
down. The threat of the government 
to take over the mine has availed noth- 
ing, and both parties are at logger- 
heads. 

The measure of adverse legislation in 
Serbia which first comes to the atten- 
tion of the American visitor is the $10 
fee charge to “Americans only” every 
time they want to cross the Serbian 
line, either in or out, whereas the citi- 
zen of Germany or any other country 
in the world goes in and out for about 
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$2—this in spite of the announcement 
made a little over a year ago that an 
“open season” on Americans would no 
longer be enforced in foreign countries 
after the present administration came 
into power at Washington. 


AUSTRALIA 
Queensland 


“Diviners” Predictions as to Silver- 
Lead Mining Near Brisbane Fail— 
State Arsenic Mine Resumes 


From Our Special Correspondent 


Brisbane, April 16—The reduced 
prices of silver and lead have detrimen- 
tally affected silver-lead mining in the 
suburbs of Brisbane, where there was 
such a spurt in this direction a year or 
so ago. One mine only remains oper- 
ative. Last year the company now 
named Finney’s Hill United, continu- 
ously stoping the rich carbonates on 
the original holding, produced 234 
tons of hand-picked ore, containing 
from 40 to 46 per cent of lead and 60 
oz. of silver per ton. The probable ore 
remaining in the rich shoot in this 
mine is estimated to amount to 22,500 
tons, having contents not exceeding 15 
per cent of lead and 24 oz. of silver 
per ton. The workings have reached a 
depth of nearly 200 ft. None of the 
predictions of the “diviners” on whose 
advice several shafts have been sunk 
have been verified. 

Attributable to the unsatisfactory 
state of the world’s markets, there was 
a big decline in Queensland’s mineral 
production last year, and at present 
there are no signs ‘of improvement. 
Coal held its own better than any other 
branch of the mining industry, and 
there was only a small falling off in 
the production of gems. In the official 
returns for the year, just published, 
cobalt makes its appearance for the 
first time, 500 tons having been shipped 
to England from the rich mine opened 
up in the Cloncurry district. It is un- 
certain whether the whole of this has 
been sold, and the price realized: has 
not been disclosed. The owners, how- 
ever, are erecting a costly crushing and 
concentrating plant, which is expected 
to be ready soon. The mine, in which 
the workings have reached a depth of 
112 ft., is reported to be developing 
well, and much ore has been stacked*on 
the surface ready for treatment. | 

The State arsenic mine, at which 
production has been suspended since 
August last owing to supply having 
exceeded the demand, has again been 
put in operation. This mine and its 
treatment works were initiated mainly 
to encourage the destruction of prickly 
pear, which has become a devastating 
pest in Queensland, and for this pur- 
pose arsenic is supplied to the public 
at £10 per ton. It has been sold for 
other purposes at prices ranging from 
£23 to £50 per ton; the cost of produc- 
tion and transporting it to a market has 
been £49:7:10. While the government 


has been selling the product at the 
prices mentioned, the London ruling 
quotations have been about £60 per ton. 
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NORWAY 
Sulitjelma Company Took Loss in 1921 


Kristiania—The operations of the 
Sulitjelma copper mining company 
during 1921 showed a loss of 116,009 
kroner. It is rumored that the directors 
may propose writing down assets by 
5,240,000 kroner. 


BURMA 
Burma Corporation Cuts High Grade 


Bawdwin.—The Burma Corporation 
cut high-grade ore on April 27 in its 
seventh level crosscut after passing 
through low-grade ore. Twelve feet 
of ore was cut running 40 oz. silver, 40 
per cent lead, and 18 per cent zinc, 
this not being the full section of the 
orebody. 


MEXICO 


A. S. & R. to Begin Development of 
Ceal Lands in Coahuila 


Mexico City—Aside from an attempt 
to get a more favorable railway rate 
for metals from the roads controlled by 
the federal government, apparently the 
representatives of the American Smelt- 
ing & Refining Co., who recently spent 
some time in Mexico City, had their 
eye on the coal business. 

The Department of Commerce and 
Labor has stated officially that, within 
the next ninety days, the A. S. & R. Co. 
will begin development of its Coahuila 
coal properties on a large scale. Not 
enly are the fields to be developed to 
their capacity, but a model city for 
workmen will be laid out at Rosita, one 
of the principal centers. 

There are three well-developed coal 
basins in the State of Coahuila—the 
Fuente, with an area of about 12,350 
acres and parallel to a similar deposit 
which is being worked in the vicinities 
of Eagle Pass and Laredo; the Sabinas 
basin, covering about 400;000 acres; 
and the Esperanza basin, which contains 
about the same amount. The total pro- 
duction is something under 1,000,000 
tons a year, which falls far short of 
filling the local demand, so that con- 
sumers in Mexico are obliged to rely on 
imports of American and British coal, 
principally the latter. 

It is understood that favorable reduc- 
tions in haulage rates for metals and 
coal were granted the American Smelt- 
ing & Refining Co., conditioned on the 
above large expenditures and improve- 
ments for the betterment of the condi- 
tions of the working classes. 

According to the Department of 
Finance, mining conditions in Mexico, 
and with reference to silver in particu- 
lar, are improving. This statement 
does not appear to be based particu- 
larly on the recent sharp advance in 
the price of silver, as those financially 
heavy in the game pay little attention 
to the rise and fall of the metal, but 
are working and. planning along 
broader lines for the future. Improve- 
ment in local conditions—that is, safety, 
railway-rate reductions (promised)— 
and a gradual return to normalcy in 
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wages and general working status may 
safely be assumed as the basis for a 
part of the optimism expressed. The 
other portion is inherited. 

There appears to be an impression 
that under the presidential decree of 
March 6, this year, dealing with back 
mining taxes, taxes in arrears are for- 
given, which is not the fact. A careful 


perusal of the decree shows that pay- 


ment of back taxes is made “easy” and 
that even in cases of forfeited titles, 
these may be recovered, provided no 
new denouncements have been accepted. 


Durango 


Reyes Property Redenounced— 
Many Settle Back Taxes 


By ALBERTO TERRONES BENITEZ 


Santiago Papasquiaro District.—W. 
B. Hosmer has just returned from the 
Tahuehueto mines, not far from Topia, 
where he prospected for a few weeks. 
Homer C. Coen has denounced the 
properties formerly owned by the old 
Tahuehueto company. These are old 
mines or antiguas famous for their 
bonanzas many years ago. Large 
quantities of low-grade ores were re- 
ported when the old company shut 
down. All the mines are caved. 

The Candelaria (Pirindongo) mine, 
at Metatitos, not far from Tahuehueto, 
has been worked by gambuzinos under 
Victor Gamboa. They have been ship- 
ping ore to Tepehuanes. 

Tamazula District—The Topia camp 
remains idle. A few American engi- 
neers have been examining mines re- 
cently, but so far there is no indica- 
tion that activity will be resumed soon. 

The old Los Reyes mines have been 
lost by the Cia. Minera de Mina 
Grande y Anexas for failure to pay its 
mining taxes. The mines, which cover 
an area of 110 pertenencias, have been 
redenounced by Gen. Jesus Agustin 
Castro, and patent will be issued to him 
within the next four months. The 
mines are said to contain a large ton- 
nage of milling ore. 


Durango District—The decree re- 
mitting all penalties for failure to pay 
taxes on mining claims is still in force, 
and many people have settled with the 
Federal Government. This decree will 
be in force until June 30, 1922. 

Two geologists of the National Geo- 
logical Institute of Mexico City have 
arrived in Durango City for the pur- 
pose of making a geological survey of 
the country surrounding the Iron 
Mountain (Cerro de Mercado), in con- 
nection with studies that have been 
undertaken to determine the nature 
and depth of the deposits. Leopoldo 
Salazar Salinas, chief geologist of the 
institute, will superintend the work. 


Los 


Senate Puts Duty on Arsenic 


Duties on arsenic as recommended by 
the Senate Finance Committee were 
adopted in the tariff bill by the Senate, 
but notice was given by Senator Jones, 
of New Mexico, that he would later 
seek to have these products placed on 
ihe free list. 
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CANADA 


British Columbia 


Standard Silver-Lead Meeting 
Adjourned 


Silverion—The annual meeting of the 
Standard Silver-Lead Mining Co., held 
at the head office of the company in Spo- 
kane early in May, was adjourned to 
May 22 after re-election of directors. It 
is known that the main thing to be con- 
sidered at the adjourned meeting is the 
policy to be pursued by the company 
with regard to the acquisition of at 
least one and possibly two properties, 
with a view to their development and 
operation. 

Sandon—Snowslides have been un- 
usually numerous in the Slocan this 
spring, with some damage to mining 
property. An outstanding instance was 
the partial destruction of the Queen 
Bess tramway and some damage to the 
compressor of the Rambler-Cariboo 
mines. 

Trail—Ore shipments received at the 
Consolidated smelter May 1 to 7 inclu- 
sive totaled 7,944 tons. Shippers were: 
Florence (lead), Princess Creek, B. C., 
32; Molly Hughes (lead), New Denver, 
B. C., 15; Paradise (lead), Lake Winder- 
mere, B. C., 48; Silversmith (lead), San- 
don, B. C., 76; Black Rock (zinc), North- 
port, Wash., 43; Standard (zinc), Silver- 
ton, B. C., 127; and company mines, 
7,603. 

Stewart—The Premier Gold Mining 
Co.’s tramway was shut down for three 
days recently while repairs were being 
made to the driving gear. During the 
first four months in the year the tram- 
Way conveyed approximately 25,000 
tons of ore and concentrate frorn the 
mine to Stewart. During 1919 only 488 _ 
tons of ore was shipped from the mine 
and only 799 in 1920, despite the fact 
that about fifty horses and two five-ton 
tractors were employed. 

Usk—tThe Kitsalas Mountain Copper 
Co. has made financial arrangements for 
the continuation of the development of 
its property, and two shifts have been 
started on the driving of the tunnel that 
was begun last fall. 


IDAHO 


Coeur d’Alene Mine Profits in 1921— 
Lockout Mountain Begins Shipping 


By ALFRED J. DUNN 


Wallace—In conformity with the 
Idaho law, statements have been filed 
by productive mines of the Cceur 
d’Alene district covering details of 
operation and net profits for 1921. The 
showing is lean compared with that 
of previous years, owing to the total 
suspension of several large producers 
and to the low price of lead, together 
with high mining costs. The Federal 
Mining & Smelting Co. (Morning mine) 
reports a net profit of $299,651, com- 
pared with $568,072 in 1920; Sierra 
Nevada, $90,527, compared with $99,- 
765 in 1920; Caledonia, $94,799, com- 
pared with $223,371 in 1920; Hecla, 
$655,530, compared with $1,093,602 in 
1920; Bunker Hill & Sullivan, $676.263, 
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compared with $2,593,089 in 1920. The 
Callahan and the Hunter were closed 
down throughout the year, and the 
Hercules and Tamarack were active 
only the first three months. In 1920 
the Callahan reported profits of 
$268,746; Hunter, $115,833; Hercules, 
$1,147,706; Tamarack, $169,371. 

The Lookout Mountain Mining Co. is 
now shipping, the ore being hauled to 
the Bunker Hill smelter, a distance of 
eight miles. Practically all the stock 
is owned by Kellogg people, who 
through the slow process of small 
assessments, have developed a rich body 
of lead-silver ore. Unusual interest 
attaches to the property, on account of 
the fact that it is situated in the heart 
of the Pine Creek section, where zinc 
predominates, though Lookout Moun- 
tain shows no evidence of that metal. 
The oreshoot has been developed for 
a length of about 300 ft. and at about 
the same depth from the surface. The 
ore is in the form of lead carbonate, 
sulphide and sulphate, this being the 
first time sulphate has been found in 
this district in commercial quantity. 
A cable tramway 2,200 ft. long takes 
the ore from mine to loading station. 
Much of the ore is hand sorted, the 
lower grade being reduced by three 
hand jigs. The shipping product 
averages from 50 to 60 per cent lead 
and from 20 to 30 oz. in silver. 


WASHINGTON 


Old Dominion Silver Shipments Ex- 
pected to Net Well 


Colville—Shipment of two cars from 
the Old Dominion mine made this 
month, will, it is anticipated, establish 
a record for high-grade silver ore 
shipped by any mine in Washington. 
The ore will net about $80,000 for the 
two lots. It has been mined from the 
strike of high-grade ore made in the 
lower workings last fall. 

Republic—A, larger hoist is being in- 
stalled at the Knob Hill mine, and 
underground development will be re- 
sumed. California capital became in- 
terested in the property last winter, 
buying the old company out. 


MONTANA 


Now Operating Thirteen 
Mines 


Anaconda 


Butte—No arrangements have been 
made by the Anaconda company to open 
up additional mines. Though there 
have been increasing numbers of 
miners returning to Butte recently, who 
have been given employment, they have 
been distributed around the properties 
already in operation. At present Ana- 
conda has thirteen mines in full opera- 
tion, employing about 8,000 men in all 
departments. 

Development work being carried on 
by the East Butte company on the 1,800 
level has resulted in the uncovering of 
a new orebody, it is announced. The 
first-class ore runs between 7 and 8.per 
cent copper, and the second class is re- 
ported to be between 33 and 4 per cent. 
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CALIFORNIA 


Gold Dredging at Oroville Nearing 
Finish—Mispah Strike in Rand 
District Causes Rush 


San Francisco Correspondence. 


San Francisco—Romance never dies 
among miners. Certain parties are 
preparing, according to a Bridgeport 
report, to recover gold and platinum 
from the waters of Mono Lake. Mono 
Lake is about twelve miles in diameter, 
and there is certainly enough raw mate- 
rial to feed the proposed activities for 
a while. 

Oroville gold-dredging operations are 
drawing to a close. The Natomas com- 
pany will finish its ground this year, 
and the American Gold Dredging Co. 
will finish its ground in two years. 
About ten years ago, forty dredges are 
said to have operated in the district. 

Reports from Johannesburg, in the 
Rand district, California, indicate that 
the strike made upon the Mispah at a 
depth of 110 ft. is of more than or- 
dinary importance. A rush has started 
to the vicinity, the Mispah being ap- 
proximately one and one-half miles 
south of Johannesburg and between 
that camp and the California Rand 
property. 

The three largest producing gold 
mines operating in California are the 
Carson Hill, the Empire, and the 
Argonaut. New ground is_ being 
opened up in the Argonaut at an ap- 
proximate depth of 4,000 ft. 

The Peabody ranch mine, at Jackson 
Gate, idle since 1861, has been reopened, 
and preparations are being made to 
drift upon the vein discovered in the 
old workings. 

The Columbia Marble Co. is shipping 
a carload of marble per day from its 
quarry near Sonora. An air compressor 
is being installed to operate drills and 
channeling machines. Thirty-two men 
are employed. 

At Georgetown, El Dorado County, 
J. B. Kelleher and others, of Sacra- 
mento, are preparing to operate the 
Gold Bug property, on Canyon Creek. 


NEVADA 


New Freight Rate to Smelters Effec- 
tive Soon—Tonopah Divide’s 
Shaft Down 1,430 Ft. 


From Our Special Correspondent 

Virginia City—As reported last 
week, all work was stopped by the 
Paramount Comstock Company in the 
Middle Mines on May 3. No informa- 
tion has been given out, and there is 
much local speculation regarding the 
reason. It is considered that the most 
promising ground, at least to the north, 
was yet to be prospected. It is said 
that the north drift is out 888 ft. from 
the Hale and Norcross tunnel, at ap- 
proximately which point the bonanza 
stopes were opened in the Savage mine. 
The south drift is stated to be out 
764 ft. from the tunnel in Chollar 
ground. The company has already 
spent about $100,000 in equipment and 
development. 
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Carson City.—The Southern Pacific 
R.R. Co. has notified the P. S. C. that 
a new rate schedule on ore from Ne- 
vada points to Utah and California 
smelters will be put into effect as soon 
as possible. The Eureka Nevada R. R. 
is known to be considering a reduction 
in rates on ore and mine supplies, be- 
tween Eureka and Palisade, amount- 
ing to approximately 30 per cent, to 
take effect July 1. 

Tonopah.—Bullion shipments for the 
last half of April were as follows: 
Tonopah Belmont, $125,600, West End, 
$94,800; Tonopah Extension, $70,700; 
Tonopah Mining, $60,000. This makes 
the total bullion production for April 
about $650,000. The West End pro- 
duced 9,600 tons of ore during April, 
which is a new high record for this 
company. The largest previous ton- 
nage was in ‘March, 8,400 tons. The 
West End is milling ore at its own 
and MacNamara plants, and in addi- 
tion shipping to the Millers plant of 
the Tonopah Mining Co. 

Divide.—The main shaft of the Tono- 
pah Divide Mining Co. has reached a 
depth of 1,430 ft. A station is being 
cut at the 1,400-ft. point and a cross- 
cut will be driven to the vein, about 
140 ft. Slight water seepage is notice- 
able at the 1,400 and it is considered 
probable that a water flow will be met 
when the vein is cut. Shipments to the 
Belmont mill continue at the rate of 
over fifty tons daily. 

Goldfield.—The Silver Pick lease in 
the Red Top mine shipped four cars of 
ore during April which averaged over 
$70 per ton. From reports it appears 
that the ore is exceedingly hard to fol- 
low and that development work to date 
has not been altogether satisfactory. 
The ore is not exhausted, however. Two 
cars were shipped May 6, with more to 
follow. 

Unionville—The Silver Reef has 
levied an assessment of 2c. per share 
on its capital stock. Development of 
the mine will be continued, and as much 
ore will be shipped to the Arizona mill 
as the plant will take. The ore is valued 
at $13.80 per ton. 

Pioche—Officials of the Dixie Power 
Co. are considering running a power 
line from Enterprise, Utah, to Pioche, 
Nev. The principal users of power at 
present are the Bristol Silver Mines 
Co., the Black Metals Co., and the Com- 
bined Metals. These companies are all 
controlled by the Snyder interests, of 
Salt Lake City, and are using about 500 
hp. Smaller operators swell this 
amount to about 800 hp. Should the 
Prince Consolidated put its develop- 
ment plan through, at a meeting on this 
matter which was called for May 15, a 
further 500 hp. could be used. 

Shipments from the district for the 
week ended May 11 were: Combined 


Metals, 245 tons; Bristol, 210; Black 
Metals, 100, and Mendha, 45. 

Ely—Operations recently begun at 
both mill and smelter of the Nevada 
Consolidated, at McGill are proceeding 
satisfactorily, with a gradually increas- 
ing force employed. 
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UTAH 


Assessed Valuation of Mining Property 
Less This Year 


From Our Special Correspondent 


Salt Lake City—The assessed valu- 
ation of Utah mining property fixed by 
the State Board of Equalization for this 
year is $48,003,583, compared with $61,- 
290,470, last year, the first figures be- 
ing subject to change at public hear- 
ings, should mining companies protest. 
The value of the mineral content of 
metalliferous mines in the state is fixed 
at three times the net proceeds, and the 
falling off in the net proceeds of these 
mines more than accounts for the de- 
creased valuation. Last year the value 
of such mineral contents was assessed 
at $21,095,016, compared with $6,987,- 
723 this year. 

Bingham—The number of _ steam 
shovels being worked by Utah Copper 
has been increased to seven, and pro- 
duction is at the rate of 200 cars a 
day. The Utah Apex and the Utah 
Consolidated are adding to their forces. 

Saint George—Work is being done 
by the Silver Reef Consolidated Mines 
Co., which has taken in a number of 
properties covering a large area. 
There is stated to be much ore devel- 
oped, and preparations are being made 
to build a mill. The ore occurs in sand- 
stone. The district in early days had a 
gross production of high-grade silver 
ore of an estimated value of $7,500,000. 

Eureka—The Iron Blossom, operating 
under the leasing system, is shipping 
to the Tintioe Milling Co. at Silver City 
and producing higher-grade ore also. 
Earnings are stated to be in excess of 
the quarterly dividend requirement of 
$25,000. There are thirty-five to forty 
machine drills in use, and more have 
been ordered, with other equipment. 

The Sioux mine is being reopened by 
lessees, who expect to ship to the Tin- 
tic Millings Co.’s plant at Silver City. 


COLORADO 
New Placer Mining Company Organ- 
ized—State Lands Yield $60,000 to 
School Fund — Leadville Has 
New Enterprise 


From Our Special Correspondent 


Glenwood Springs—A company com- 
posed of local people has been organ- 
ized to operate on placer ground along 
the Colorado River extending from the 
Grand County line to the Burns Hole 
country. The old river bed carries a 
black sand in which is found the light 
flaky gold, the successful recovery of 
which has baffled the prospector and 
miner for the lest forty years. The 
ground will be worked by hydraulics, 
jigs, and concentrators, and the product 
shipped to the smelter. Much of the 
equipment is already on the ground, 
and the company expects to be in full 
operation early in the summer. 

Denver—More than $60,000 has re- 
cently been paid into the state school 
fund in the form of rentals and leases 
on school lands in Colorado, according 
to the superintendent of mineral lands 
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of the State Board of Land Commis- 
sioners. Over 250,000 acres of land 
have been under oil leases, and thirty- 
six drilling rigs have been in operation 
on and adjacent to state lands in the 
various counties of the state. The 
superintendent declared that Colorado 
was now in the midst of an era of oil 
and gas prospecting, and that every 
reasonable inducement was being of- 
fered to encourage the development of 
state lands. 


Leadville—Among the new enter- 
prises which mark a decided revival of 
mining activity in this district is the 
recently incorporated South Ibex Mines 
Co. The company is officered by a 
group of the most prominent operators 
in Leadville, and is financed by St. 
Louis capital. The company has taken 
over the old Garbut mine, on Breece 
Hill, and will at once begin the sinking 
of a shaft south of the old opening. 
It is understood that it will employ 
about 100 men. 


Cripple Creek—The Rose Nicol is ad- 
vancing development work on the tenth 
level in the south heading, and produc- 
ing ore from this territory on company 
account. In addition, six sets of lessees 
are operating in other parts of the 
mine. Shipments are being made to 
the Golden Cycle mill. 


NEW MEXICO 


Deadwood Mine, at Mogollon, Trans- 
ferred—Hanover Bessemer 
Co. Resumes 


Silver City—The Sinaloa Exploration 
& Development Co. has taken over the 
Deadwood and other mines owned by 
Cleveland and Weatherhead in the 
Mogollon district. It is preparing to 
work these properties, and is ship- 
ping supplies from Silver City. 

Mogollon has suffered more from the 
general depression than many other 
districts, owing to its remoteness from 
the railroad, being eighty miles from 
Silver City, the nearest station. 

Increased orders for manganese ore 
from the Boston Hill properties in 
Silver City have brought the daily ton- 
nage up to between 300 and 400, which 
is being shipped to the Colorado Fuel 
& Iron Co. at Pueblo. Operations were 
started a few weeks ago with a force 
of about fifty men, producing 100 to 
150 tons a day. 

The Hanover Bessemer Coal & Iron 
Co. at Fierro has resumed, and is 
shipping to Pueblo on a schedule calling 
for 15,000 tons a month. The force has 
now reached nearly 100. L. M. Kniffin 
has returned to take charge. 

A car-load of silver ore was shipped 
recently from the old Lone Mountain 
district by Stauber & Wright. The ore 
on the claims worked by Stauber & 
Wright is in blanket formation and, 
it is said, will not be difficult to mine 
if it proves to be profitable. The 
property is being worked under lease 
and is the jand owned by Clark Rogers 
and the estate of W. H. Newcomb, 
which was at one time worked by John 
Brockman. 
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MINNESOTA 
Mesabi Range 


Increasing Activity Reported—Wages 
Raised at Elba and Wisstar Mines 


Chisholm—The Dunwoody open pit, 
operated by the Tod Stambaugh Co., 
has started one shovel on stripping and 
anticipates the operation of a second 
one soon. 

The Oliver Iron Mining Co. has in- 
creased the number of shifts at its 
Chisholm and Clark mines from two to 
three. 


Nashwauk—Stripping at the Hawkins 
mine, operated by the Wisconsin State 
Steel Co., has again been resumed. It 
is expected that ore operations will start 
soon. 

Marble—Ore loading at the Hill- 
Trumbull open pit has been started by 
the Cleveland-Cliffs Iron Co. The con- 
centrate ore has also started on a one- 
shift basis of ten hours, with expec- 
tations of increasing to two shifts 
soon. Stripping operations by A. 
Guthrie & Co. will be continued at this 
property. 

Eveleth—All underground work in 
this locality being conducted by the 
Oliver Company is to be placed on full 
time. About 200 men, who have been 
working only half time, will now go on 
full time. 

Buhl—The large electric drag line 
operated by the M. A. Hanna Ore Co. at 
the Wabigon open pit has again re- 
sumed work. The shovel has taken one 
complete cut in the pit, in addition to © 
the recasting of dirt from this first 
cut, and is now taking its second cut. 

McKinley—An announcement has 
been made by the Pickands-Mather Co. 
that wages for common labor at the 
Elba mine will be raised from $2.75 to 
$3.25. A similar announcement has 
been made by Clement K. Quinn Co., 
effecting the employees at the Wisstar 
mine. 

Cuyuna Range 


Range Operations Now About Half 
Normal 


Ironton—The first two weeks in May 
witnessed a marked improvement in 
the mining industry of this range. 
Following the opening up of the 
Kennedy mine, at Cuyuna, late in April, 
three more properties resumed active 
mining, with good promise for an active 
season. The Mahnomen mine here, 
operated by Clement K. Quinn & Co., is 
shipping ore, and expects to produce a 
large output this season. The Armour 
No. 2 mine (Inland Steel Co.) and the 
Portsmouth mine (Gordon Mining Co.), 
both at Crosby, also resumed mining 
early this month. The Armour is the 
largest underground property in the dis- 
trict and will employ normally more 
than 200 men. The Portsmouth is an 
open-pit mine, producing both straight 
iron and manganiferous iron ore. 

The range is now back to about 50 
per cent operation as regards the num- 
ber of mines working, and is consider- 
ably above 50 per cent normal in the 
capacity of mines working. 
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THE MARKET REPORT 





Daily Prices of Metals 








Copper, N. Y., Tin Lead Zine 
|__net refinery* _ 
May | Electrolytic ic, 99 99 Per Cent Straits N.Y St. L. St. L. 
11 '12.75@12.875| 29.75 30.50 |5.25@5.35| 5.15 0 | 5.05 
12 12.875 29.875 30.625 5.25@5.40!5.15@5.20!5. ag 10 
13 12.875@13.00 29.875 30.75 5.25@5.40)5.15@5.2 0 | 5; 
15 13 .00 30.00 39.75 5.25@5.45 5.20 5, 135 
16 13.00 29.875 30.625 5 35@5.50| 5.20@5.35 5.425 
ra 13.00 29.875 30.75 5. 35@5.50 5.25@5.35 $.135 
*These prices correspond to the following quotations for copper delivered: May 
llth, 13@13.125c.; 12th, 13.125c.; 13th, 13.125@13.25c.; 15th to 17th inc., 13.25c. 
The above quotations are our appraisal of the average of the major markets based 


generally on sales as made and reported by producers and agencies, and represent to 
the best of our judgment the prevailing values of the metals for deliveries constituting 
the major markets, reduced to the basis of New York cash, except where St. Louis 
is the normal basing point, or as otherwise noted. All prices are in cents per pound. 
Copper is commonly sold ‘delivered,’ which means that the seller pays the freight from 
the refinery to the buyer’s destination. 

Quotations for copper are for ordinary forms of wire bars, ingot bars and cakes. 
For ingots an extra of 0.05c. per lb. is charged and there are other extras for other 
shapes. Cathodes are sold at a discount of 0.125c. per Ib. 

Quotations for zinc are for ordinary Prime Western brands. Tin is quoted on the 
basis of spot American tin, 99 per cent grade, and spot Straits tin. Quotations for lead 
reflect prices obtained for common lead, and do not include grades on which a premium 


is asked. 





























Lcndon 
Copper Tin Lead Zino 
May Standard Electro- 
| Spot 3M_|_lytic Spot 3M Spot 3M_|_ Spot 3M 
11 603 602 654 1483 150 244 234 20 27 
12 6C3 603 654 1493 1502 24% 23 Ze 27 
15 602 2 66 1494 1503 24 23 ZI 27 
16 603 603 66 1483 1493 24 222 = 263 
17.4: i 614 | 663 1483 150 24 222 | 263 
‘5 The above table gives the closing quotations on the London Metal Exchange. All 
prices in pounds sterling per ton of 2,240 lb. 
Silver and Sterling Exchange 
a: Silver ; Silver 
Sterli 
—, New York | New York May Seckenee New York | New York 
May | “Checks” | Domestic | Foreign | London “Checks” | Domestic | Foreign | London 
Origin Origin Origin Origin 
“i| 4443 99§ 703 35 || 15 | 4442 99§ 724 363 
12 4432 993 704 354 16 444} 993 724 362 
13| 4444 | 99§ | 70g | 353 | 17] 444% | 998 | 723 364 








New York quotations are as reported by Handy & Harman and are in cents per 


troy ounce of bar silver, 999 fine. 
sterling silver, 925 fine. 
noon. 





London quotations are in pence per troy ounce of 
Sterling quotations represent the demand market in the fore- 
Cables command three-eighths of a cent premium. 








Metal Markets 
New York, May 17, 1922 


Prices of all the non-ferrous metals 
with the exception of tin have shown in- 
creased strength during the last week. 


Copper 

Some producers report an excellent 
business, with current production well 
sold up, while others have remained 
somewhat above the market or have 
been disinclined to quote at all except 
for forward deliveries. Sales as a 
whole have probably been somewhat in 
excess of those of the previous week, 
one particularly large order for delivery 
well into next year being closed yester- 


day. Demand has been well distributed. 


s 


Today two or three producers still have 
copper available for delivery within the 
next three months for 13.25c. delivered, 
but most producers have gone to 132c. 
So far, only an occasional carload has 
been sold at the higher level, but all 
producers are optimistic, and it would 
not be surprising to find business at 
that price reach fair proportions within 
the next two or three days. Stocks of 
refined copper available for -delivery 
into domestic consumption are rapidly 
approaching normal proportions, and if 
demand continues to pick up as it 
promises to do, a pinch may be felt be- 
fore any considerable volume of produc- 
tion can be expected from the porphyries. 
Sales now are largely for forward de- 


livery in July and August, and it would 
not be at all surprising if the early fall 
demand would be largely for near-by 


metal. The position of copper now 
looks much better than it did two or 
three months ago, when the resumption 
of the porphyries seemed premature to 
some. 

Export business ies been 
through the week at 138c. 
European ports for the most part. 


Lead 

The official contract price of the 
American Smelting & Refining Co. was 
raised from 5.25 to 5.35¢c., New York, on 
Tuesday, May 16. 

Sales of lead have not been large, 
but scanty supplies, particularly of 
prompt metal, have resulted in ad- 
vancing prices. Since the advance by 
the Smelting company yesterday, lead 
has been generally quoted at 5.35c., St. 
Louis and 5.50c.. New York, by those 
having May-June metal. for sale, but 
some actual sales have been made at 
slightly under these quotations. Many 
inquiries for July-August metal have 
been in evidence in the last few days, 
consumers evidently not wishing to take 
chances on the forward market. Most 
producers, however, are not inclined to 
sell past June, though some average- 
price contracts have been offered. 
These, though, are not what consumers 
are looking for. 


fair 
edZ., 


Zinc 

The zinc market has improved, gal- 
vanizers again being in the market for 
small supplies. Most of these buyers 
are not buying large amounts, owing 
to uncertain fuel conditions, but desire 
prompt deliveries. The premium on 
futures is gradually decreasing, July 
zine now being obtainable at only about 
2% points’ premium over current quo- 
tations. Shipments abroad are no long- 
er profitable. Statistics issued by the 
American Zinc Institute are as follows: 
Stock on hand April 1, all grades, 60,- 
262 tons; produced, April, 25,506; total, 
85,768. Shipped, April, 34,040. Stock 
en hand April 30, 51,728. Stored for 
account of customers (not included in 
stock on hand), April 30, 2,212. Total 
retort capacity, 155,656. Number of 
retorts available, 137,712. Average 
number of retorts operating during 
month, 438,764. Number of retorts 
operating at end of April, 42,773. 

Tin 

The market for tin continues dull, 
though the lower prices are tempting 
some consumers. Electrolytic has been 
sold at the same prices as are asked for 
Straits, but Banca tin, of high purity, 
has been available at one-half to three- 
eighths of a cent discount. Tin for de- 
l:very within three months has been 
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available at the same price as spot, but 
September-October commands _ about 
one-eighth of a cent premium. 

Arrivals of tin, in long tons: May 9, 
London, 25; 10th, Liverpool, 35; 12th, 
Straits, 750; 15th, Liverpool, 50; Lon- 
don, 50; 16th, Liverpool, 5. 


Gold 


Gold in London: May 11th, 93s. 6d.; 
12th, 93s. 7d.; 15th, 93s. 3d.; 16th, 93s. 
2d.; 17th, 93s. 2d. 

General stock of money in the United 
States: May 1: Gold coin and bullion, 
$3,766,765,584; standard silver dollars, 
$372,256,851; subsidiary silver, $272,- 
017,534; United States notes, $346,681,- 
016; Federal Reserve notes, $2,543,- 
299,460; Federal Reserve Bank notes, 
$91,363,400; National bank notes, $754,- 
622,549; total, $8,147,006,394. Circu- 
lation per capita, $48.89. Gold and 
silver stocks increased during the month 
by about $21,000,000 and outstanding 
notes by about $18,000,000. 


Foreign Exchange 
Foreign exchanges have been gener- 
ally quiet, with slightly stronger 
tendencies. On Tuesday, May 16, francs 
were 9.145c.; lire, 5.2775¢c.; marks, 
0.3525c.; and Canadian dollars, 99.03c. 


Silver 

Continued buying by China has been 
the main strength of the market, 
although the Indian bazaars have given 
support at times. May 17 established 
new high records for the current year 
at 363d. in London and 72%c. in New 
York. The market closes steady. 

Mexican Dollars—May 11th, 53%; 
12th, 534; 18th, 544; 15th, 55; 16th, 
554; 17th, 558. 


Other Metals 


Quotations cover large wholesale lots unless 
otherwise specified. 

Aluminum—20c. per lb. for 99 per 
cent grade; 19c. for 98@99 per cent; 
18c. for 94@98 per cent. Outside mar- 
ket nominal at 17.50@18.50c. for 98@99 
per cent virgin grades. 

Antimony —- Chinese and Japanese 
brands, 5.40@5.50c. W.C.C., 6@6éc. 
Cookson’s “C” grade, spot, 8.75@9c. 
Chinese needle antimony, lump, nominal, 
3.5@4c. per lb. Standard powdered 
needle antimony (200 mesh) nominal 
at 5ic. per lb. White antimony oxide, 
Chinese, guaranteed 99 per cent Sb.0:;, 
6.75@7e. 

Arsenic—7c. per lb. 

Bismuth—$2@$2.10 per lb. 

Cadmium—$1.15@$1.20 per Ib. 

Iridium—Nominal, $150@$170 per oz. 

Nickel—Standard market, ingot and 
shot, 36c.; electrolytic, 39c. Small ton- 
nages, spot, nominal at 30@33c. 

Palladium—$50@$55 per oz. 

Platinum—$85 per oz. 


Quicksilver—$54@$55 per 75-lb. flask. 
San Francisco wires $54.70. 


The prices of Cobalt, Molybdenum, 
Monel Metal, Osmium, Rhodium, Sele- 
nium, Thallium and Tungsten are un- 
changed from the prices in the issue 
of May 6. 
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Metallic Ores 
Molybdenum Ore—50c. per Ib. of 
MoS., for 85 per cent MoS. concentrates. 
Tungsten Ore—Chinese, price ad- 
vanced to $3 per unit. 


The prices of Bauxite, Chrome, Man- 
ganese, Tantalum, Uranium, Vanadium, 
Titanium and Iron Ore, Zircon and 
Zirkite are unchanged from the prices 
in the issue of May 6. 


Zinc and Lead Ore Markets 


Joplin, Mo., May 13—2Zinc blende, per 
ton, high, $32.85; basis 60 per cent zinc, 
premium, $31; Prime Western, $29; 
fines and slimes, $28@$27; average set- 
tling price, all grades of blende, $29.58. 


Lead, high, $73.30; basis 80 per cent 
lead, $70; average settling price, all 
grades ot lead, $69.95 per ton. 

Shipments for the week: 
11,165; lead, 2,048 tons. 
foi the week, $473,560. 


Purchases of blende this week were 
2,300 tons in excess of those of last 
week, though all efforts to further 
lowe. the market proved unavailing. 
Heavier demand developed early in the 
week, and in midweek it looked as 
though the price level of the previous 
week would be restored, and sellers 
were slow to dispose of ore. As no 
advance was forthcoming, sales were 
made today on the price basis current 
last week. 

American Zine has closed down its 
lead smelter at Granby and is out of 
the lead market, and Federal Lead is 
buying quite lightly, leaving the field 
practically to the local organizations 
of the Eagle Picher and Ontario smelt- 
ers, with St. Louis S. & R. buying 
intermittently. 

Platteville, Wis., May 13— Blende, 
basis 60 per cent zinc, $29 per ton. 
Lead ore, basis 80 per cent lead, $70 
per ton. Shipments for the week: 
Blende, 373 tons; lead ore, none. Ship- 
ments for the year: Blende, 5,691; 
lead ore, 830 tons. Shipment during 
the week to separating plants, 1,128 
tons blende. 


Non-Metallic Minerals 


Feldspar—One producer reports No. 1 
pottery grade has recently been in good 
demand at a slight recession in price, 
$6.40 per ton, f.o.b. Eastern mines. 


Tale—20 to 200 mesh, $7@$12 per 
ton, f.o.b. Vermont; $8@$10, f.o.b. 
Georgia; 200 mesh, $18, f.o.b. Califor- 
nia; through No. 25 Swiss silk, $25, 
f.o.b. California. Market fair. 

Prices are unchanged from those 
in the issue of May 6, on Asbestos, 
Barytes, Borax, Chalk, China Clay, 
Emery, Fluorspar, Fuller’s Earth, 
Graphite, Gypsum, Limestone, Mag- 
nesite, Mica, Monazite, Phosphate, 
Pumice, Pyrites, Silica and Sulphur. 


Blende, 
Value, all ores 


Mineral Products 
Copper Sulphate — 5.75c. per Ib. for 
large crystals. 


Sodium Nitrate—$2.80@$2.90 per 100 
lb. ex-vessel Atlantic ports. 
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Sodium Sulphate—Price has advanced 
to $20@$25 per ton, New York. 

The price of Potassium Sulphate is 
unchanged from that of May 6. 


Ferro-Alloys 


Ferromanganese—Domestic, 78 to 82 
per cent, $67@$69, f.o.b. furnace; Eng- 
lish, $67.50; German, $66, both c.i.f. At- 
lantic seaports. Spiegeleisen, 19 to 21 
per cent, scarce at $35 per gross ton, 
f.o.b. furnace; 16 to 19 per cent, $34. 


Ferrotungsten — Domestic, 70 to 80 
per cent W, 45@50c. per lb. of con- 
tained W, f.o.b. works. 


Ferrotitanium, Ferrocerium, Ferro- 
chrome, Ferromolybdenum, Ferrosilicon, 
Ferro-uranium, and Ferrovanadium are 
unchanged from the prices published 
May 6. 


Metal Products 


Copper Sheets—New York base, 
19.25¢c. per lb.; wire, 14.75c. 


Lead Sheets, Nickel Silver, Yellow 
Metal, and Zine Sheets are unchanged 
from the prices published May 6. 


Refractories 


Bauxite Brick, Chrome Brick, Chrome 
Cement, Firebrick, Magnesite Brick, 
and Silica Brick are unchanged from 
the prices quoted May 6. 


The Iron Trade 
Pittsburgh, May 16, 1922 


Production of steel ingots in April 
was at the rate of about 36,500,000 
gross tons a year, against 30,000,000 
tons March 1, 35,000,000 tons March 
31, and an average of 32,500,000 tons 
for the month. Thus the coal strike 
restricted but did not entirely stop the 
increase in steel production. The 
Carnegie Steel Co. has just resumed 
operations at the Mingo plant, making 
sheet bars. Coal is being moved 
longer distances than normal, being 
brought from non-union districts. The 
most interesting single development in 
meeting the strike situation is the 
Carnegie Steel Co. purchase of a 
large tonnage of coke, said to be 
300,000 tons, from the Sloss company, 
in Alabama, where there has been much 
idle coal mining and coking capacity. 

Not a few independent mills have 
advanced asking prices for steel. The 
1.50c. price on bars, shapes, and plates 
now obtains only for desirable business. 

Pig Iron—One or two forced pur- 
chases of basic iron have developed a 
market price of $25, Valley, $1 above 
the nominal price quoted a week ago 
for all grades, and bessemer is quoted 
at $26, foundry remaining at $24, with 
light transactions. 


Coke 


Connellsville Coke—Market offerings 
are light and demand at prices asked 
is also light, the market being about 
$6.50 for furnace and $6.75 for foun- 
dry. Connellsville coal has advanced 
farther, on account of continued East- 
ern buying, and stands at $3.25 to $3.50. 
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COMPANY REPORTS 





Ray Consolidated Copper Co. 
A report of the operations of the Ray Consolidated Cop- 
per Co. for 1921 shows a net loss to surplus of $1,598,318.62 
according to the following operating account: 


Operating revenue: 
a produced—10, 1 10,131 Ib. @ 13.209... eee 15 


Gold produced—103.62 oz. @ $20........... ,972.49 
——————_ $1,337,569. 64 
Operating expenses: 
Mining, including mine development ex- 
lS eae een eee $612,875. 37 
Ore delivery—mine to mill................. 109,100.76 
Ep NO nee Deke area wie DRI 496,546. 34 
Treatment, freight, and refining.............. 407,684.60 
Sellimy Gkpenee. ...5.... 0.6 o xe se et 32,855.52 
——————____ 1,659,062.59 
Net loss from operations.................. $321,492.95 
Net miscellaneous income..................... 93,757.74 
NII ec nore cn. Sing has ie.c lense $227,735.21 
Charges against income: 
RINNE so Senha Ss ee oe Bt ke $437,421.56 
RUINS osteo Pops. 5 bind os ors ng 833,136.06 
Loss on copper sold during shutdown......... 100,025.79 
———————___ 1,370,583.41 
Total loss to surplus account.............. $1,598,318.62 


SURPLUS FROM OPERATIONS 
a NR en 55 oe veiclg yo clon Slo doo hd Nialsiowe' bis bee = $14,264,228.51 


Loss for year (exclusive of any deduction for depletion).......... 1,598,318.62 
AN UO = poise tho W vind wk Cs c/a bce Sows Soe $12,665,909 . 89 
Balance sheet as of Dec. 31, 1921, is given as follows: 
ASSETS 
Dec. 31, 1921 Dec. 31, 1920 
Mining and milling property.................. $8,656,440.27 $8,656,440.27 
Expenditures for construction and equipment.... 9,001,865.07 8,961,846.34 
Less reserve for depreciation. .................. 3,341,146.35  2,903,724.79 
$5,660,718.72 $6,058,121.55 
Development of properties—net............... 6,040,307.44  6,057,503.36 
Total for property and development.......... $20,357,466.43 $20,772,065. 18 
See SEE ee 3,409,287.65  3,025,220.55 
Copper Export Association, Inc., suspense....... ne as 
Prepaid insuranceand other expenses........... 62,984. 36 56,130.14 
ee ee ee ae ee 1,331,904.35  1,459,499.21 
ES TODEIVOIND . 55) ic. cc occ sl. ek eds 527,670. 63 368,799. 87 
Metals on hand and intransit.................. 1,497,942.54  5,325,015.24 
ROY cncckiaekw CAR OES cen cchawk (Schone 3,010,924.33 1,673,753.76 
$30,676,612.51 $32,680,483 .95 
LIABILITIES 
Capital stock: 
IES FD Linde he desiccation $16,000,000.00 $16,000,000. 00 
SUI ss Sires eeu ch kieles Kee Ke epee 228,210.00 228,210.00 
$15,771,790.00 $15,771,790.00 
IRENE oS coc boo dn G03 sos Boas ats 244,550.20 327,126.15 
Treatment, refining and delivery charges—not 
MER ah Ree nl hee dtc wae 34,909.47 337,516.73 
Reserve for taxes, insurance and other expenses. . 452,806. 84 473,176.45 
Surplus from sale of securities. ................. 1,506,646.11 1,506,646. 11 
Burpine from Operatsons. . .. . 2. << .cencssencess 12,665,909.89 14,264,228.51 


$30,676,612.51 $32,680,483 .95 


Net production amounted to 10,110,131 lb. of copper. 
Operations were stopped in April, 1921. Cost of produc- 
tion was 16.41c. per lb., exclusive of gold and silver credits 
and miscellaneous income, which amounted to 0.16c. per 
lb. Shutdown expense for the year amounted to $225,923.30. 





Arizona Commercial Mining Co. 


A report of the operations of the Arizona Commercial 
Mining Co. for 1921 shows a loss of $335,336.61 according 
to the following income account: 


Income 
Sales of copper, silver and gold... .............cccccc ce ccene $336,756.95 
Expenses 
Mining, treating, refining................... $414,952.80 
General and administrative................. 32,245.62 
Expenditure during suspension of operations, 
and for special litigation.................. 123,616.08 
SPEDE GENOME 5 5. kes ook co ek oe oh 65,502.07 
ENN inch as) 405s cise oe ate S Meese 35,776.99 
SERENE 672,093.56 
Ri RECEDES 6 5 iad iuadd outa cpl eatin e shia ne ae ee ule eae $335,336.61 


The balance sheet as of Dec. 31, 1921, is as follows: 


ASSETS 
Fixed 
Mining properties, plant, and equipment. ................... $4,103,356.08 
Current 
PRISE TY IN oo ods bik So ve ek icd cess $46,329.32 
Finished metals on hand—copper at cost; 
silver and gold at market.................. 387,917.22 
Copper sold Copper Export Association, Inc. 
(carried at cost, less amount received on 
ORIN oss cee sc cttnihee ee voice cee rk ok 97,930.37 
ASOGTMETORWINO -.. oieis oa isles ee ales% Seats 26,253.20 
Cash ana marketable securities.............. 240,776.23 
—— 799,206. 34 
$4,902,562. 42 
LIABILITIES 
Capital stock 
C Authorized—300,000 shares of $5 each; issued, 265,000shares.. $1,325,000.00 
urrent 
SGN GI RODEN HOG EIOUD «5.555 ois iin is cei eS cc ewe ess 659,264.87 
Reserves 
Gr CIRNNNNN 5 ios 65 Es bu Sua ered $224,151.04 
DP GEER. Sani crass or ts eGo cds SSO aeTS 689,639.40 
— + 913,790.44 
Surplus 
PURSE. TING. D1, NRO: iciecnccawastesv de $2,339,843.72 
Loss for the year 1921, per income account..... . 335,336.61 
————————__ 2, 004,507.11 


$4,902,562. 42 


Production amounted to 572,616 lb. of copper, 3,001 oz. of 
silver, and 162.5 oz. of gold. A total of 2,154 lb. of refined 
copper was sold and delivered at an average price of 
12.79c. per lb. 





Eagle & Blue Bell Mining Co. 


A report of the operations of the Eagle & Blue Bell 
Mining Co., for 1921 shows a net operating gain of $97,- 
040.30. Dividends paid in 1921 amounted to $44,657.30. 
The operating statement for the year, and the profit-and- 
loss account are as follows: 


GROSS EARNINGS 


ROM MNINIINONINID Soo Sic so. 2 Sie a aan Sic ecatewaueratage ait $632,376.44 
De scion SRK a aa 160.70 j 
SONI a foie. See uses named cmaceen. 777.39 
a $633,314.53 
EXPENSES 3 
Smelting, freight, sampling and assaying...... $329,241.01 
RR NONI 7055. 6 2:4'4 0's 0 5'62s vale. doce ee ous 117,648.49 
Management, office, legal expenses, income and 
NI vad pict oa he bw eR wre ewes 13,268.70 
Insurance, miscellaneous taxes, general expenses 40,063.96 500,222.16 
$133,092.37 
MINE DEVELOPMENT . 
Prospecting and development................ $36,052.07 $36,052.07 
Sn IN Sin 60g oro 55 Siadinc Oot a se ee nde T ee $97,040.30 
PROFIT-AND-LOSS ACCOUNT 
CREDITS 
DY GU GMI 6. bs heb esdoc eon e Sees $97,040.30 
MEE Sc cntlaw owisis abn S Kees Pee ka 1,456.58 
MINIM S06 Sa See GX hohner ord ara wa eaters be alee oS alee $98,496.88 
DEBITS 
Construction and equipment depreciation. .... $8,404.81 
Mine depletion upihivs Sos tamakkd us tae ee ane 73,820.12 
I aa a Watiesc cele o 04d 5 BEA und Pe wer eawwe okies 82,224.93 
RI Sr IN oo. So 6 oo eticd ead baa nceesuas $16,271.95 
Earned surplus balance Dec. 31, 1920................0..000: 27,099. 66 
$43,371.61 
DiGi RO IN AE UF Fen is db hatkin nin s See biganbivicncees 44,657.30 
Earned surplus deficit, Dec. 31, 1921...........ccccccccecs $1,285.69 


Production amounted to 1,985,934 Ib. of lead, 518,533 oz. 
of silver, 3,653.8 oz. of gold, and 2,235 lb. of copper. 

The appraisers estimate the life of the mine at fifteen 
years with an annual production of 30,000 tons. 
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Mason Valley Mines Co. 


A report of the operations of the Mason Valley Mines 
Co. for 1921 shows a net income of $11,330.24, according to 
the following account: 


Sales of copper 


Pee ee Pe ee CE ne oe ee $2,872.09 
CE NN a Nai ae Saw eaehed cae shee deeseowee reat ek 3,502.08 
RGM ORE DRI CE CII oo ions Saga ea eR wk awlelatias a $629.99 
Expenses ‘and losses, administration mine and smelter, 
CUR, eo hs Se eon ok ead eee 107,642.61 
Cee CN au etwas nwa alae lowe awa’ stern. bed sag ae ees “$108, 272.60 
Other income 
Interest on bank balances, loans and bonds.......... $20,610.74 
RURWINM DOORS 6 oo ica Scie cc nae ee aman becen 5,100.00 
Profit on purchase and sale of stocks of other com- 
UR Soh Se es Rs RRS BES Re Dea 93,892.10 
—————_ 119,602. 84 
POOR LINO 5 524 ahaw hele oars Ba Nee Aad $1 1,330.24 
The balance sheet as of Dec. 31, 1921, follows: 
ASSETS 
Mines, claims and lands (book value)................. . $1,014,983. 98 
Buildings and equipment (depreciated book value).......... 396,933.10 


Investment in Gray Eagle Copper Co.: 
I WII ooo aides fw Aicicled vince uuieecwcewee bated 1,012,000. 00 
Maijuba Silver, Tin & Copper Mine Co.: 


Capital stock—250,000 shares. . aa nlwiaa <n atsrela-win See ae 
Note receivable, secured...............--------. 25,000.00 
—— 50,000.00 
Current and working assets 
Inventories: 
Refined copper at 18c. perlb........ $26,986.37 
CHO DU CONS eid c cues terebene 32,216. 33 
Supplies, book value.............. 125,005. 47 
—————_ 186,208.17 
AOOOUMAR TOOVOIIID . 6 oc cc ociis is eee c ilies ewes 21,719.00 
Dividends receivable. ......................- 2,250.00 
Temporary inv estment ‘in listed stocks of other 
mining companies, at cost...................4. 397,185.00 
CR Te ees oso ore ake e sna ea ciou Se ntalee 187,376.84 
794,739.01 
Unexpired insurance premiums. ..................0...00000- 4,969.50 
Smelter Te expenditures during inoperative amen 
prior to Jan. 1, 1921, deferred. ste Sens 80,200.40 


EE tac Ah ado ts & Oh Ae Bae at eee bao el $3, 353,825.99 


LIABILITIES 
om stock issued 


00,000 shares of a par value of $5each......................-. $2,500,000. 00 
Current and accrued liabilities. ............ccccccccccsccsccces 12,141.75 
Surplus 

Balance as at Dec. 31, 1920...................... $830,354.00 
RG TROOO TOE UF oon 0s coe ceclencwnddweceeocs 11,330.24 
———— 841,684.24 


sof! &: SUAS apna a a sal aie de aa aes aeranare matinee et ave steralae ¢ Griel ary $3,353,825 .99 


Schumacher Gold Mines, Ltd. 


A report of operations of the Schumacher Gold Mines, 
Ltd., for the period June 30, 1920, to Feb. 28, 1922, shows 
a reduction in surplus of $14,990.68, as the following oper- 
ating account indicates: 





Total 





To interest and exchange..................06 $2,094.54 
PRI fasts osc ceneaneenmeumenen 3.615.37 
General charges 2,850.48 
Insurance........ 7,136.29 
ar meer hare Pn ret eatiras remap oe Cre $706.00 
Transfer to surplus ccdeeele nics Vee seeewaed aneeer agin Meecmee es 14,990. 68 
$15,696. 68 $15,696. 68 
SURPLUS: 
RM SURO FATE cache ciacavnccctc. ~svenniddees 67,325.70 
To — from operating 
WN ca Tn a ccc ae hep ednds aeseus Me weecees: 8 
Walaaes eb. Be COS, oo sie nse hacecd sis SE. nc eke ans 
$67,325.70 $67,325.70 
BALANCE SHEET, FEB. 28, 1922 
ASSETS 
Fixed assets: 
RIMINI 29 cc ods ca /al's Ga che I aera aecete $1,727,814. 93 
Current assets: 
RE IE ora cfealc ss cee ea awa Sees | hak Gewwek 
BOCOUE FOCIVOIINB oe. 55k i ho Wei ee ences [Geren © -wadeecnces 
RN aparece ta Fees aaln boas a Ane nee dae aes 
Insurance paid in advance................ 2,752.50 "10,588.29 
$1,738,403. 22 
PIOCHEE CR BRNUNMOE Sse ics eeecisciekes? » Wekcewaes 202,500.00 
$1,940,903 .22 
LIABILITIES 
Current liabilities: 
Accounts payable (F. W. 
BeNUMINE NE) oc «Soc soc Sacde s Ldatees $27,647.77 
$27,647.77 
Reserve for depreciation. . Pe ee Fe ee eae 10,919. 43 
Liabilities to shareholders. . 
Capital stock 
AUUNOPIEOG: 2... «55.0 $2,000,000. 00 EA a) ee nee 
UMNO oivcadcusss 149,999.00 $1,850,001.00 .......... 
MARIA oh ee he 2 Rte 1,902,336.02 


52,335.02 
$1,940,903. 22 
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Butte & Superior Mining Co. 


A report of the operations of the Butte & Superior Mining 
Co. for 1921 states that there were no productive operations 
during the year. The income of $72,713.15 consisted of 
interest on investments and bank balances. Expenditures, 
exclusive of depreciation, amounted to $590,642.47, con- 
sisting of $357,973.60 shutdown expense and maintenance 
of mine. The sum of $232,668.87 was expended for taxes, 
legal fees, and sundries; and depreciation was charged off 
in the amount of $235,022.34, which, with the foregoing 
amounts, resulted in a net decrease in surplus account of 
$752,951.66. 

Costs of zinc and copper development work during the 
year amounted to $224,860.02. This amount is carried 
in a deferred-development account to be charged off against 
operations. 

The following summary shows the changes in net cur- 
rent assets during the year and the disposition of the 
decrease in same: 


Net current assets, Jan. 1, 1921, as adjusted..... 


$2,989,766. 09 
Income during the year 


72,713.15 


$3,062,479 .24 


Making a total for disposition of 


DISPOSITION: 
SSID CUCU asi de ks ec cica eee $357,973.60 
Taxes, legal expenses, and sundries............ 232,668. 87 
RSE TO er ee 208,318.80 
Development and deferred charges......... 224,883.02 
Wea ca axed sak kee cease 2,610.62 
Expenditures charged to reserves.............. 12,729.48 1,039,184. 39 





Leaving net current assets, Dec. 31, 1921..... 0 2... 22... a $2,023,294. 85 





Rio Tinto Co., Ltd. 


A report of the operations of the Rio Tinto Co., Ltd., for 
1921 shows after deducting taxes, cost of administration, 
hospitals, pensions, and other expenses from the profit on 
sales of produce and other revenue credits, a balance on 
revenue account of £126,935 13s. 4d., to which is added the 
balance brought forward from 1920 of £375,589 14s. 4d., a 
total of £502,525 7s. 8d. The interim dividend of 2s. 6d. 
per share on the preference shares absorbed £40,625, leaving 
£461,900 7s. 8d. Out of this the directors now recommend 
the payment of a final dividend of 2s. 6d. per share (less 
income tax) on the preference shares, absorbing £40,625, 
leaving a balance to be carried forward of £421,275 7s. 8d. 

The long strike of 1920 was settled at the end of that 
year and operations were resumed in January, 1921. A 
good many of the contracts had been lost, however, and it 
was well into the spring before most of the departments 
were operating on even approximately a normal scale. 


Kirkland Lake Gold Mining Co., Ltd. 


A report of operations of the Kirkland Lake Gold Mining 
Co. Ltd., for the seven months ended Dec. 31, 1921, shows 
a surplus of $13,015.90 from operations. Production 
amounted to 25,717 tons, producing $147,654.83 in gold bul- 
lion. Mining account follows: 





MINING ACCOUNT 





Receipts 
I oo ons. ha edb «dwn steele eae $125,287.35 
Bullion on hand Dec. 31, 1921................ 22,309.46 
) Pre. eerane 5 ee ee eee 1s oF . 
WIMMER oak idee ke cad Cede wee Moen as meted __ 15,387.83 $163,492.72 
Charges 
ORGMOR. 5. oases ce ices secedewasce set cies “a - 
IN cas 0.3 ook ear agen ewn ate i : $150,476.82 
Sarees Ci ANI io 8955 Sk eee tikes a eB)  oTE Ges nF $13,015.90 





Allouez Mining Co. 


A report of operations of the Allouez Mining Co. for 
1921 states that no copper was produced during the year. 
Loss for the year amounted to $94,332.52. On Jan. 1, 1921, 
the company had on hand 1,265,581 lb. of copper, all of 
which was sold during the year. Balance of current assets, 
Dec. 31, 1920, was $658,604.41, and on Dec. 31, 1921, 
$570,043.12. 
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Week Ended May 13, 1922 





Stock 


a ee 


Exch. High Low Last Last Div. Stock Exch. High Low Last Last Div, 
COPPER ieecanii Sic 
Ahmeek.. Boston 61 59 604 Sept.’20,Q $0.50 | Alaska Juneau...... New York ee sere . 
Alaska-Be. ( Col. new. > Bese gst oats oek Saas tis «cae | Gemoe MM... New York 34 Bh ecinceeadone seen, 
ouez osto 4 ar. ; ss 7 wv 3' 
Anaconda... ....--. New York 533 51} 523 Nov.'20,Q 1.00 | Presson. rena a 24 Zit 2% Apr.'22, Q, X $0.10 
peg om Ci. —— ee eet geaoae »°s | Dome Mines... New York 28§ 27 27} Apr. *22,Q°° 1.00 
Aris. Com’l......... Boston wee age age OCt "18 Q 0-50 | Florence Goldfield... N.Y.Curb #259 #20 *23 1... cl 
Big Ledge.......... N. Y. Curb 28 22 2 ..-.. secceee = +s Golden Cycle....... Colo. Springs *77 *76 *76 June ’21,Q 0.02 
Bingham Mines..... Boston 15, 15 15, Sept. °19,Q 0.25 | Goldfield Consol... N.Y.Curb #7 47 (#7 -‘Dee. "19, 0.05 
Calumet & Arizona.. Boston 593 57594 Mar.’22,Q 0.50 | Hollinger Consol..... ‘Toronto 9.75 9.60 9.70 May '22, 0.05 
Calumet & Hecla.... Boston 272 265 265 June 20, Q 5.00 Homestake me 3 New York 723 71 72 Apr “23. M 0.25 
Canada Copper...... N.¥.Curb *50 *38 *39 -.... ‘ue WA’ Kirkland Lake.. Toronto *47) 943 45 staat 
Centen nial.. cece eee Boston 5 11 103 10 Dec. I 8, SA 1. . 00 Lake Shore. Toronto 2.40 2.25 2.35 Nov. 21, K 0.02 
Cerro de Pasco...... New York 37, 36, 37, Mar. ’21,Q = 0.50 | Melntyre- Porcupine. Toronto 19.25 18.00 18.50 May'22,K 0.05 
Chile C OPper....2.6 New York 203 183 19§ ea em Porcupine Crown.. Toronto *29 *26} *273 July 17, 0.03 
Chino. . New York 283 27% 28k Sept. ’20,Q 0.373 | Porcupine V.N. T... ‘Toronto ot Mey S78 ....... 25: va 
Columbus “Rexall... Salt Lake *28 *27 Pe he kde ae Oa e re Portland. .......... Colo. Springs *25 *24 "24° Oct. 20, Q 0.01 
Con, Arizona....... N.Y. Curb --.. .... %8 Dee. °18,Q 0.05 Schumacher......... Toronto a i i ee aches 
Con. Copper Mines.. N. Y. Curb 13 1% RS tt ete emo Silver Pick N. Y. Curb *19 *15 «18 
Copper Range. ..... Boston 42, 40° 41, Mar. *22,Q° 1.00 | ‘Teck Hughes! ..\1! ‘Toronto, 958 #55656 
Crystal Copper...... Boston Curb we IR.....;...... 595 | Tom Reed.. ... Los Angeles *64 *60 *643 Dee. '19, 0.02 
Devie-Daly......... Boston & «688k Mar. °20,Q 0. United Eastern... . N. Y. Curb 13t Ive 1HApr.’22,Q 0.15 
East Butte......... Boston 113 105 11 Dee. 3 19, A 0.50 Vindicator Consol... Colo. Springs *OL = *8 *§8 Jan. ’20,Q 0.01 
First National...... Boston Curb *85 #75  *78 Feb.’19,SA 0.15 White Caps Mining.. Coenen es WRN ia a te 
Oe See Boston 3 23 2} jokes Satan Wright-Hargreaves. Toronto 3.00 2.50 2.90 Apr.’22, 0.02} 
Gadsden Copper..... Boston Curb 13 1 Bs et, Axe a ee anaes Yukon Gold........ N. Y. Curb 1 1 1 June ’18, 0.024 
Granby Consol...... New York 281 3=—- 253 28} May °19, 1.25 
Greene- Cananea..... New York 31 302 303 Nov. 20, 0.50 Batopilas Mining New York — 1 1 Dec. ’07, I 0.124 
eerie 4? °*- NY Cu 33 . Jan. *2i; °° 0°05 | Beaver Consol...... Toronto #351 «34 435 May'20,K 003 
I Consol... New York 41h 398 408 Get, *20" 100 | Coniagas........... Toronto 1.25. 1.25 1.25 May’21,Q 0.125 
nspiration Conso ae ae 3 i S On. ; Crown Reserve Toronto *164 15 *15$ Jan. ’17 0.05 
Pr ss See ae Boston Curb +9 763 9 Sept. ’20, 0.25 Kerr Lak eas: ee 4 3 33 ‘Apr. °22, Q 0. 12} 
Isle Royale......... Boston 24 23% 23% Sept. ”19, SA 0.50 i Wrccecccess cgay #35 #264 #33 ie 33) 0:10 
eemrememerso= sss» tlle 7. a 20,Q 0.50 | \eKinley-DarSav.. Toronto #313 *29° #30 Oct. ’20,Q 0.03 
Taba Copper ie antes in 43 . Bee rare aioe oa Mining Corp. Can... Toronto 1.15 1.00 1.05 Sept. ’20,Q 0.124 
La Salle............ Boston > 5 LIED ED | Nipissing........... N.Y, Curb 6 3 6 Apr. '22,Q,X 0.30 
Magma Copper...\. N-¥-Cur, 29) 23 29) Jaa‘id/@"’ 0.50 | Garanaiver----- New Nom, 8 8 amie Ot 
gests a oA i. tentheenes oss? tS... Toronto #32 #28 #30 Jan.'20,K 0.04 
Mass. Cons CVidated.. Roston 3 33 33 Nov. ’17, 1.00 Trethewey.......... Toronto *6 *4 *5 Jan. ’19, 0.05 
—— Copper...... _ York = .. 28% Feb. ’22 Q 0.50 GOLD AND SILVER 
MEER cotaces cs ee | EE een weunes ee B X gd aie * * RS a rons cae 3 ae 
Mohawk... . 2.1... Boston 585658 Feb. 22,Q° 1:00 | GUE Mo: Noe ie Beare: Gan 
Mother Lode Coa... N. Y. Curb 10 9 OF ....-...200- + pe Dolores Keperanss. .. N.Y. Carp 23 \% Be ota ee Raes.5 5:5 eueete 
Nevada Consol...... New York 17% 163 16} Sept. °20, 0.25 | I Salvador......... N.Y.Curb *7 % % 1.000000"! ares 
New Cornelia....... Boston 18 86175 «18 Feb. ’22, 0.25 | Jim Butler.......... N. Y. Curb *8 *8 *8 Aug. ’18,SA 0.07 
North Butte........ Boston 123 12 12} Oct. 718, Q 0.25 Jumbo Extension.... N.Y. Curb *5 *5 *5 June 116, 0.05 
North Lake......... Boston a =10 Pasian eases eee MacNamara M.&M. N. Y. Curb *9 *9 *9 May ’10, 0.02} 
Ohio Copper........ N. Y. Curb 9 8 Ds i aieeeshateg hee Sissel Tonopah Belmont... N. Y. Curb 1§ 1g eit Apr. ’22, Q 0.05 
Old Dominion....... Boston 24 23 23 Dec. 718, Q 1.00 Tonopah Divide..... N.Y. Curb a Oe ae ey 
ae Boston 344 34 34 June *20, Q 0.50 Tonopah Extension.. N. Y. Curb is It "th Apr. 22, Q 0.05 
Eneipe Dodge. . Open Mar. {180 $170) ... Apr.’22,Q 1.00 | Tonopah Mining.... N.Y. Curb 1% i? Apr. ’22, SA, X 0.074 
Quine Boston 435 43 43 Mar. ’20,Q 1.00 | West End Consol.... N.Y. Curb Ids 95° 1 Dee.’19,SA 0.05 
Ray Dacdiiaana New York 163 «15 16% Dec. ’20, Q 0.25 SILVER-LEAD 
ee ge ae ae oe a | Oi, ...:-- N. Y. Cur *7 Jan.’21,M 0.01 
saliency imag ee oa Sb .. . Cardiff M. & M..... Salt cc +1.00 194 *95 Dec. ’20, 0.15 
oe ocean #95° *85° *95 Nov. '17,Q° 0.25 | Chief Consol........ Boston Curb ft 41 May'22,Q 0.05 
eee a : ao a 8 8k Jan ?20," 0.25 | Consol. M. &S..... Montreal 22 222 Oct. '20,Q 0.624 
sreannag pl srizona.... oe #80 ‘ox = an. ’20,Q : a aly a 5 iietaiohe | Bos Lake 72. 35 Th, 7 ; ~ = 3 4 5 
Ce ee a ee See Oe ee ee Yaly- W est oston ec. ’20, ; 
oe Se. oe Ue oh... ee genenaas 109 | Eagle & Blue Beil... BostonCurb $3 24 23 Apr. ’21,K 0.05 
—— ee oo Sh eng! cee’ Many feet = E-02 | lectrie Point....... Spokane 47} *7 #75 May '20,SA 0.03 
or en ae eno 1 28 May *22° : Federal M. & 8... New York 12} 12 12 Jan. 09, 1.50 
Daied Verde Ex.... BaaCah Ft 8 2 Met FS | Federal MGS pil. NewYak 45 415 431 Mer.'2.Q 1168 
Utah Consol........ Boston k 2 F 2, Bept 18, 0. 3 Florence Silver...... Spokane *22$ *21 *224 Apr. 19, 0.013 
oe eee —— EO) Ot Mae. Q 8-28 | Gesed Central... ... Salt Lake $65. #60 «#75. Jan.'21,K —0.01 
eee S--> ee - 2. eee 0.30 | Hecla Mining ...... N.Y. Curb 6t 6k 2s Mar.'22,Q 0.15 
ee ee ea | Rapala: Gee eee ae ae Oi 
beocccccsccss SUSUR &#& #3838 8, gS = gSE sevccvcccccs udge M. &S....... Salt ake ‘ ept. ’ ‘ : 
Wolverine.......... Boston 13 1 13 oe es ae eeevece M: arsh ciees pneene N. Y. Curb *2] *17 re June 21, I 0.02 
NICKEL-COPPER —— ee - : oo att eat aa o-, x ca 
Internat. Nickel... New York 18 163-173 Mar. 719, ol ae 6 wncttlets: ; 
Internat. Nickel, pid New York 0; 77% «775 Feb.°22,Q «= 1.50 | Bez Doned....... - os a —a bik ee 
LEAD es v S — on pa ms — a oo 
- > ’ tewart Mines...... . Cur lec. ’15, r 
per pent... fd. a ne aa a on Mar. = }-3? Tamarack-Custer.... Spokane 2.50 2.45 2.45 Jan. 21, K 0.04 
ational Le vd eal 5 ap : Tintic Standard..... Salt Lake § 2.02} 2.00 2.024 Dec.’21,Q 0.05 
St. Joseph 2enG..... New York 1 143 143 Mar. 22, Q 0.25 Utah Apex Tee Boston 3 3 3 Nov. 20, K 0.25 
QUICKSILVER Wilbert Mining... : | N. Y. is wees #2 Nov. "17, 0:01 
BEBsscsecs.ss Bow 1 1 Bd cceneaessess, exe : 
nites nae a Vanadium Corp..... New York 51} 443 51 Jan.'21,Q 1.00 
Am. Z. L. &S New York Tee 178 17% May ’20, 1.00 ea 
ee ee aa: oe Won SA) con : Asbestos Corp...... Montreal 55 54 «54 Apr.’22,Q 1.50 
Am. Z. L. & S. pfd.. New York 443 433 432 Nov. ’20,Q 1.50 : : 199" 
Butte C. & Z. ess wi Sa 61 6} 6% June 18, 0°50 Asbestos Corp. pfd... Montreal 75 75 75 Apr. ’22,Q ¥.%3 
Butte & Superior.... New York 314 283 304 Sept. ’20, 1.25 SULPHUR 
Callahan Zn-Ld..... New York 8} 73 8 Dec. ’20,Q 0.50 Freeport, Texas..... New York 19g 18 193 Nov. 719, Q 1.00 
New Jersey Zn...... N. Y. Curb ae ... 146 May '22,Q 2.00 Texas Gull... ...... New York 43% 42 423} Mar.’22,QX 1.00 
Yellow Pine nn ew ene Los Angeles *50 *44 *48 Sept. 20, Q 0.03 MINING, SMELTING AND REFINING 
*Cents per share. tBid or asked. Q, Quarterly. SA, Semi-annually. M, N ’ 
Monthly. K, Irregular. I, Initial. X, Includes extra. ia Sree pf. ae oe 38 oft or Mari " "35 
Toronto quotations courtesy Hamilton B. Wills; Spokane, Pohlman Investment fm Sm. = pf. A New York 924 923 924 Apr. "2,0 1.50 
Co.; Salt Lake, Stock and Mining Exchange; Los Angeles, Chamber of Com- S. Sm. R. & M... New York 46% 38} 403 Jan. ’21,Q 0.50 
merce and Oil; Colorado Springs, The Financial Press, N. Y. U S. Sm.R.& M. pf.. New York 45¢ 45% 45% Apr. ’22,Q 1.25 
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NEW MACHINERY 


AND INVENTIONS 


Gunite Used in Construction 
of Fertilizer Plant 


The accompanying photographs show 
the plant used in the manufacture of 
phosphoric acid by the Anaconda Cop- 
per Mining Co., which is situated at 
Conda, Idaho. The buildings shown, as 
well as the mill, storage and coal bins, 
are gunite covered. 

The photograph at the left shows a 
side view of mill and storage bins. The 
trestles are 45 ft. above the railroad 
track. In the foreground at the inter- 
section of the two mine tracks is a 
small hose house, of which there are six. 
These are of gunite construction simi- 
lar to the mill building and are placed 
directly over the various fire hydrants. 

The compressor house does not show 





larities around the timbers and_ to 
smooth the surface. 

At the rear off the feed bin is No. 2 
elevator tower and a 1,000-ton dried- 
rock storage bin. The elevator tower 
and house over the bin are of the same 
type of construction as the building 
proper. The storage bin is lined on the 
sides and bottom with gunite over rab- 
bit-wire reinforcement. The thickness 
varies from 2 to 4 in. Between the 
1,000-ton bin and the large bin shown 
in the picture is a house about 80-ft. 
long covering a conveyor from the 
smaller to the larger bin. This and the 
house over the 3,000-ton bin were con- 
structed in the same manner as the mill. 

Corrugated iron roofs were used on 
the structures mentioned, but it was 
proposed to cover that of the 3,000-ton 
bin with gunite about 3 in. deeper than 
the corrugations. This has been done 
as a means of protecting the iron and 
to make the roof waterproof. To give 
a more pleasing finish, a dry, red min- 


Engineering and Mining Journal-Press 895 


Recent Development in Hollow 
Rock Drill Steel 


In response to a demand among 
mining men for a superior drill steel, 
there has been considerable improve- 
ment in the manufacture of hollow 
steel for drilling purposes. The method 
employed by the Ludlum Steel Co., 
Watervliet, N. Y., in the manufacture 
of hollow drill steel is to insert a high- 
grade, low-carbon mild steel tube, 
suitably cleaned by sand blast, into an 
ingot mold and cast the hot metal 
around the tube. The tube is filled with 
air-excluding material, so as to prevent 
oxidation and scaling of the inside of 
the tube, generally using a high-grade 
sand for this purpose. The ingots are 
then rolled in the usual way down to 
the finished bar. The bars are cut 
up to required length and the sand is 
extracted by a special method, which is 
said to be speedy and extremely effec- 
tive. 

The tube method of making hollow 





The fertilizer plant of the Anaconda Copper Mining Co. 


in either of the pictures. It is a build- 
ing 20 x 50 ft. in plan and is 20 ft. high, 
and has a steel frame with double walls 
of granite reinforced with poultry net- 
ting and a two-ply felt paper backing. 
The roof is of corrugated iron over 
steel purlins over which a heavy coat of 
gunite was placed. The refrigerating 
plant is a building 17 x 36 ft. and is 
divided into two rooms, a compressor 
and cold-storage room. It has a timber 
frame with double gunite walls and 
ceiling. Expanded metal lath was used 
to support the ceiling. In the immediate 
foreground of the photograph at the 
right is shown the 350-ton capacity rail- 
road coal bin. The bin is lined on the 
walls with 2 to 3 in. of gunite and 4 in. 
on the bottom. Beyond this coal bin is 
the rear of the mill building which con- 
tains a 420-ton feed bin. The building 
itself has gunite walls supported on a 
timber frame. The walls are about 14 
in. thick and were shot from the in- 
side on a _ poultry and_ rabbit-wire 
fencing reinforcement. Common lum- 
ber forms were hung from the outside 
for temporary backing. These forms 
were removed and the outside given a 
light stucco coat to cover the irregu- 


eral paint was mixed with the cement 
used for the final covering of the roofs, 
and this has produced a dark and 
pleasing red color. A roof colored in 
this manner does not run, and the color 
seems to be permanent. All the work 
on these structures, except the coal bin, 
was done from one set-up of the cement 
gun, which was placed in the small 
shack shown to the left of the mill feed 
bin and just below the mill trestle. The 
3,000-ton bin is about 180 ft. long, and 
the roofs of these buildings are about 
60 ft. above the ground. The buildings 
are all supported on concrete founda- 
tions, the main wood sills bolted down 
and leveled up with shims. The space 
between the top of the concrete and the 
long sills was then filled with gunite. In 
the case of the large bin the sill on the 
loading chute side is 24 in. wide. 

In the background of the picture is 
shown the temporary townsite. 


The General Smelting Co., of Phila- 
delphia, has recently purchased a 43-ft. 
diameter x 16-in. cylinder Hardinge 
conical ball mill for treating its zine 
skimmings preparatory to reclaiming 
this metal. 


at Conda, Idaho 


ingots for the manufacture of hollow 
drill steel is a decided departure from 
the old methods, and the logic of it 
seems to show that the resultant hollow 
drill steel should be superior to that 
made by the older method. Tests made 
by the Ludlum Steel Co. to date show 
that such is the case; whether or not 
the premises are accurate, it is believed 
that hollow drill steel made this way 
will withstand alternating stresses 
better than anything that has yet been 
produced of similar analysis. The rea- 
sons why it is thought the tube method 
af hollow drill steel manufacture is 
superior to the older methods are that 
it possesses greater freedom from 
external and internal straining; because 
of the inherent small crystal size; 
absence of harmful segregation result- 
ing in weakness of the wall of the hole; 
less liability of the steel to crack in 
the inside of the hole during forging 
or hardening, and toughening effect, 
arising from the mild steel wall of the 
hole, limiting the intense hardening on 
quenching. 

The Ludlum Steel Co. has improved 
its regular Chippewa brand of carbon 
hollow drill steel and is now making 
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two ‘distinct types known under the 
following trade names: Chippewa 
Special and Chippewa Special Rein- 
forced. Both brands have been sub- 
jected to prolonged tests under actual 
mining conditions, and are said to have 
shown exceptional merit for drilling 
efficiency and fatigue-resisting qualities 
as well as ease in handling in the forg- 
ing and hardening operations, produc- 
ing the greatest percentage of good 
drills as compared with standard brands 
of hollow drill steel. 


Diesel Engine Piston Repaired 
by Welding 

The accompanying illustration shows 
a 2,800-lb. cast-iron piston of a Diesel 
engine after completion of .a repair 
by oxy-acetylene welding. The piston 
was cracked across the head in the 
form of an X, and is one of a series 
of thirty pistons which were damaged 
in a similar manner. In preparing this 
piston for welding, a standard Oxweld 
C-6 cutting blowpipe was used to cut 





Repaired Diesel engine piston 


out a deep chamfer at the best angle 
for making the weld. Approximately 
75 gal. of coal oil were used in pre- 
heating the casting, 105 lb. of cast-iron 
rods were used as filler, six cylinders 
of Linde oxygen and three tanks of 
Prest-o-Lite acetylene were consumed, 
and the work required thirty-five blow- 
pipe hours. 

The repair of the piston shown was 
so satisfactory that it was decided to 
weld the entire series of thirty pistons. 
The work was done by the R. E. Parrish 
Welding Shop, of Iola, Kan., for the 
Lehigh Portland Cement Co. 


The Eighth Chemical Show 


The eighth national Exposition of 
Chemical Industries will be held in the 
Grand Central Palace, New York City, 
during the week of Sept. 11, following 
the fall meeting of the American 
Chemical Society. The exhibits will 
consist of raw materials, machinery 
and products. The machinery exhibits 
cover apparatus, equipment, and in- 
struments for control, precision, record- 
ing, gaging, and measuring, and ma- 
chinery for every mechanical operation 
in the manufacture of products from 
the raw materials. The products them- 
selves are the finished products and the 
exhibits will contain those of organic 
and inorganic origin, of solid, liquid, 
or gaseous form, and of every con- 
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ceivable nature. Many new things 
upon which manufacturers were work- 
ing when the war ended and which 
have been since more leisurely per- 
fected, will be shown for the first time. 

The managers report that three full 
floors of the Grand Central Palace and 
part of the fourth are already taken 
for the exposition and that 350 exhib- 
itors have contracted for space. The 
office of the managers, Charles F. Roth 
and Fred. W. Payne, is in the Grand 
Central Palace, New York City, and 
inquiries should be directed to them 
there. 


An Intensive Scrubber Grid 


The most important part of a con- 
densing or scrubbing tower is the 
method of bringing about the contact 
between the gases and the washing or 
scrubbing medium. The capacity of 
the tower depends absolutely on the 
number of square feet of active scrub- 
bing surface per cubic foot of scrubber 
volume. 

Steere scrubber grids, manufactured 
by the Steere Engineering Co., Detroit, 
Mich., with 3-in. spacing, give 30 sq.ft. of 
active scrubbing surface per cubic foot of 
volume. The spacing may be reduced, 
if the service will permit, thereby 
giving a corresponding increase in the 
active scrubbing surface. These grids 
are bound rigidly together in bundles 
convenient for handling. Heavy boards 
are bound on both sides of each bundle 
which is held together by heavy rods 
and steel plate sides. These side boards 
carry all the weight. Serrated bottom 
edges of the grids insure equalized dis- 
tribution of the scrubbing medium. 
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INDUSTRIAL NOTES 


The Eureka Metallurgical Co., of 
Eureka, Utah, has purchased a 4% ft. 
diameter Hardinge conical ball mill for 
use in its test plant. 


W. S. Greene, designing engineer for 
Cia Minera Mexicana los Tejones, Yaga, 
Hayaritt, Mexico, will be pleased to 
receive catalogs on equipment pertinent 
to the construction of a 250-ton cyanide 
mill. His address is 211 Pacific Hotel, 
Los Angeles, Cal. 

The Golding Keene Co., of Keene, 
N. H., has purchased an 8-ft. Hardinge 
conical pebble mill for grinding feld- 
spar. The system that will be used is 
the new method of continuous grinding 
which has caused such favorable com- 
ment within the last few months in the 
feldspar industry, being similar to that 
recommended by Raymond B. Ladoo, of 
the U. S. Bureau of Mines. ° 

H. H. Buckman and G. A. Pritchard 
announce that they have sold their in- 
terest in and severed their connection 
with Buckman & Pritchard, Inc., Min- 
eral City, Fla. This company mines 
and prepares titanium ores from which 
are made titanium alloys and white 
titanium pigments. Messrs. Buckman 
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and Pritchard take this occasion to 
express their appreciation of pleasant 
relations in the past and to bespeak for 
the new owners the same good will 
extended to the original partners. 

The Chain Belt Co., of Milwaukee, 
Wis., has announced the appointment 
of G. F. Sherratt as manager of the 
Pittsburgh office in the Union Arcade 
Building. 

The Denver Engineering Works Co. 
announces the removal of its general 
offices, including the engineering and 
sales department, from 30th and Blake 
Sts. to Suite 333, Cooper Building, 17th 
and Curtis Sts., Denver, Col. The com- 
pany will continue the design, manu- 
facture, and installation of machinery 
equipment for mining, metallurgical 
and sugar operation. 


TRADE CATALOGS 


Filter Paper—E. H. Danziger & Co., 
Inc., 17 Madison Ave., New York City, 
distributors of Carl Schleicher & Schill 
filter papers, have issued a four-page 
pamphlet giving sizes and grades of 
these brands of filter papers. 

Melting Furnaces—W. S. Rockwell 
Co., 50 Church St., New York City, have 
just issued Bulletin No. 243, which de- 
scribes stationary and tilting crucible 
melting furnaces for aluminum, brass, 


bronze, copper, gold, monel metal, 
nickel, silver, and other non-ferrous 
metals. These may be oil- or gas-fired. 


Three different sizes of stationary cru- 
cible furnaces and four of the tilting 
types are listed. Specifications of these 
are given. 

Pump Units— The Allis-Chalmers 
Manufacturing Co., Milwaukee, Wis., 
has recently issued leaflet No. 2061, 
which points out the advantages and 
uses of the 14-in. Type “22” Centrifu- 
gal Pumping Unit. The pump is a 
single suction pump and the driving 
motor is type “AR,” continuous-rated 
50 deg. squirrel-cage induction type 
provided with moisture-resisting wind- 
ings. 

Steel Belt Conveyors—Sandvik Steel, 
Inc., with works at Sandviken, Sweden, 
and offices at 233 Broadway, New York 
City, have issued a twenty-six page, 
illustrated booklet describing Sandvik 
steel belt conveyors. These belts are 
made of high-grade charcoal steel by a 
special process, cold-rolled, hardened, 
and tempered. They are manufactured 
in one-piece lengths of 250 to 325 ft., in 
various widths, and in thickness from 
19 to 20 s.w.g.’ Their flexibility and 
dense, hard surface provide the elastic 
and wear-resisting qualities so essen- 
tial in a conveyor belt. There has been 
little material in print on steel con- 
veyor belting, although the Sandvik 
works have been producing this type of 
belts for the last twelve years and have 
made 1,300 installations of conveyors 
of varying dimensions up to 800 ft., 
center lengths. 


